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SUMMARY

An investigation has been conducted to determine the effects of
vertical-tail location and size on the subsonic aerodynamic characteris-
tics of a model having a triangular wing. The wing had an aspect ratio
of 3, an NACA 0003.5-63 section in the streamwise direction, and plain,
trailing-edge ailerons. The wing was attached to the fuselage in either

-% a mid or high position and sn unswept horizontal tail was 10cated on the
fuselage center line. Two verticsL tails were tested which had sreas of

. 26.7 or 20.3 percent of the wing area. Each vertical tail was equipped
with a rudder smd hsd a geometric aspect ratio of 1.5, a taper ratio of
0.16, and 54° of sweepback of the leading edge. Each vertical.tail was
tested at two different tail lengths. The wind-tunnel tests were con-
ducted at a Reynolds number of 2.5 milMon at Mach numbers from 0.25 to
0.95.

The directional stability diminished uked3y at high angles of
attack. The directional stabiMty for a given tail volume was greater
for the mid-wing thsn for the high-wing configuration because of more
favorable wiug-tail interference. It was found that the contribution of
the vertical tail to the directional stability-of the fuselage-tail com-
bination at zero angle of attack could be est-ted from existing methods.
The variation of rudder effectiveness with either angle of attack or
sideslip was small. The ailerons were found to provide adequate lateral
control. Differential deflection of the two halves of the horizontal
tail to provide lateral control was found to be relatively ineffective.

Research has been

INTRODUCTION

undertaken in the Ames U-foot pressure wind
tunnel to investigate the aerodynamic characteristics of sn aizmlane
model having a triangular wing with sn aspect ratio of 3. Res&ts of

h this investigation pertaining to the effects of horizontal-tail location
and size, the effects of trailing-edge flaps and the effects of proximity

7
to the ground are presented in references 1, 2, and 3.

‘Supersedes recently declassified NACA RM A55Bll by Howard F. Savage
sndBmce E. Tinling, 1955.
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This report presents results of a part of the investigation conducted
to evsluate the effects of vertical-tail size and location on the lateral
and direction&1 stability. The separate contributions to the directional

.

and lateral stability of the wing-fuselage combination, of the vertical
and horizontal.tails, smd of mutual wing-tail titerference were evaluated.
The rudder effectiveness and the lateral-control effectiveness of trailing-
edge ailerons and of differential deflection of the horizontal tail were
also measured. The tests were conducted at Mach numbers up to 0.95 at a
Reynolds number of 2.5 miEIJ.on.

NOTATION

Figure 1 shows the sign convention used for presentation of the data. —
All control=surface deflections are measured in a plane ~erpendicular to
the hinge or pivot line of the control surface. The coefficients and
symbols are defined as follows: .J, .—
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b2aspect ratio, ~

span

chord

mean aerodynamic chord

lift
lift coefficient, —

qsw
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pitching moment ~pitching-moment coefficient,
qvw

lateral-force

yawing-moment

lateral force
coefficient,

!@w

coefficient, yawing moment
qww

rolling moment
rolling-moment coefficient,

@wb

incidence of the horizontal tail with respect to the wing
chord pbae, deg

average incidence of the horizontal tail swfaces, deg

difference between angles of incidence of the horizontal-tail
surfaces, positive to induce positive ro~ moment> deg
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4%lp
wing-tail interference factor,

[01cn~vh u = 0°

vertical-tail length, longitudbal. distance from moment

free-stream Mach number

f tieness ratio,
fuselage len@h

maxhum fuselage diameter

rolling velocity, ra*s/sec

free-stream dynamic pressure

Reyuolds number based on the whg mean aerodynamic chord

area

free-stream velocity, ft/sec

orthogonal coor-tes with origin on the fuselage center
ltie at 0.375 EW (fU3. 1)

Ev
perpelldi* distance from fuselage center line to,T

()Aczma= Cmnstsm.t

(%)V12 @P)fVh - @Jf

avh

a

A %

P
“7

lift-curve slope of vertical
tail and fuselage, at zero
tail area

—

tail in combination with horizontal
sngle of attack; based on vertical-

angle of attack corrected for tunnel-wall interference, deg

geometric angle of attack, deg

angle of sideslip, deg
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~~~~l’Iz factors US~ fi wuatio~ (5), (6), d (7) to agcount for the
effects of angle of attack on the tafl contribution to the
stability derivatives of the fus.+ge-tail combination,

A@yP

A@nP
AICZP

I

w

f

v

h

e

rudder deflection, deg

difference between the
aileron, positive to

when a = 0°

deflections of the right and left
induce positive rolling moment, deg

wing-fuselage interference factors; that is,

‘1%‘(%A-(%)W - (%)f

increments in stability derivatives caused by wing interference
on the tail effectiveness; that

4@B = [(%)fih -(oYP)til-
Subscripts

fuselage

vertical tail

horizontal.tail

effective

MODEL

?%)fti:(if]

The geometry of the model is shown in figure 2. The wing had an
aspect ratio of 3 and an lWCA 0003.5-63 section in the stresmwise direc-
tion. Two vertical tails were tested which had mwas equal to 20.3 and
26.7 percent of the wing area. Each vertical tail had a geometric aspect
ratio of 1.5, a taper ratio of 0.16, a thickness-chord ratio of 0.035 in
the streamwise direction, and ’54°of sweepback of the leading edge. Each
vertical tail had a rudder with an area equal to about 10 percent of the
vertical-tail area. An unswept horizontal tail with an area equal to
21.$Jpercent of the wing area end an aspect ratio of 4 was located on the
fuselage center line. The fuselage was designed to permit the tail to be
placed about 0.45 or 0.60 wing semispaas behind the moment center and to
permit the wing to be placed either in a mid or high position. Further
pertinent geometric details are given in table I, end tail lengths,
volumes, heights, md sizes are given in table II.



NACA TN 4042 5

.

.

During the tests to evaluate the static directional and latersl sta-
bility, the wing was not eqyipped with ailerons. (See fig. 3.) At the
conclusion of these tests, plain trailing-edge ailerons were installed
which had a totsl area equal to 6.7 percent of the wing area. The ailerons
were supported by external brackets and were not sealed.

The components of the model were machined from solid steel and were
designed to permit tests of the fuselage alone or in combination with any
of the other model components. Forces and mom~ts were measurd with a
four-component strati-gage balance enclosed within the model body. When-
ever six components were desired, it was necessary to rotate the balance
90° about the longitudinal axis of thermdel and make a second test. The
model was mounted on a bent sting which permitted the model.to be tested
through a range of angles of attack at either 0° or -~ of sideslip.
(See fig. 3.) By rolling the model 90° with respect to the sting, tests
could be made through a range of angles of sideslip at either 0° or &
angle of attack.

T!ESTPROCEDURE

Tests were first conducted to establish that the model was symmet-
rical and that the variation of Cy, ~, and Cl tith angle of sideslip

was approximately linear. With these factors established, further testing
to evaluate the static lateral sad directional stabi.li~ derivatives was
limited to varying the angle of attack at an angle of sideslip of about
-d. The lateral and directional stability derivatives were then evalu-
ated by simply dividing the measured coefficient by the angle of sideslip.

Tests at zero sideslip were conducted to evaluate the lateral-control
effectiveness of the sid.eronsand of differ~tial deflection of the two
hs3.vesof the horizontal.tail. Tests to evaluate the rudder effectiveness
were conducted both with variable sideslip at about 6’ angle of attack-and
with vsriable angle of attack with zero sideslip.

The incidence of the horizontal tail was -l.&’, except during the
tests to determine its effectiveness as a lateral-control detice.

CORRECTIONS TO DATA

The measured angle of attack and angle of sideslip have been cor-
rected for static deflection of the balance and sting. No corrections
were added to the angle of attack to account for the induced effects of
the tunnel walls resulting from lift on the mcdel. This correction has
been calculated by the method of reference 4 and is eqti to an increase

—
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Corrections to account for the induced
measured lateral force, yawing moment,

rolling moment, and pitching moment were negligible. - -
.

The data have been corrected by the method of reference 5 to account
for the effects of constriction due to the tunnel walls. At a Mach number
of 0.$0, this correction smounted to an increase of about 1 percent in the
dynsmic pressure.

The effect of interference between the model and sting support which
could influence the measured forces snd moments, particularly those due
to the horizontal.and vertical tails, is not known. It is believed that
the main effect of the sting on the chord force was to alter the pressure
at the base of the model tidy. Consequently, the pressure at the base of

—

the model was measured - the chord force adjusted to correspond to a
base pressure equal to free-stream static pressure.

RESULTS
.7

Results are presented in figures 4 and 5“Which illustrate that the
forces on the model at zero sr@l_eof sideslip were, in genersl, symmet-

P

rical with respect to the plane of symetry for angles of attack less
thsn about 20°, and that the variation of @, ~, smd Cl with sagle of
sideslip was apprcudmately linear. The capacity of the balence component
used to measure lateral force was large comp=”~ to the latersl forces

—

since the ccmponent was designed to measure ntmmal force. As a result,
the accuracy of the latersl-forcemeasurements was limited as is illus-
trated by the scatter in the lateral-force data, Data showing the effect
of sideslip on the lift and pitching moment are presented in figure 6.

The results of the tests to evaluate the static lateral and direc-
tional stability derivatives have been tabulated h table 111. Sufficient
data to illustrate the effects of the various components of the model on
the static lateral ad directional stability have been presented in
figures 7 through 10, and the effect of tail size, tail length, wing
height, angle of attack, sad Mach number are summerized in figures 11
through 17.

The results of tests to evaluate the lateral-control effectiveness
of plain ailerons snd of differential deflection of the two halves of the
horizontal tail are presented in figures ll!through 22. Some of the
results of tests to detezmd.nethe effectiveness of the rudder are pre-
sented in graphical form.in figures 23 through 25. The remainder of the
results pertaining to rudder effectiveness cs.gbe fomd in table IV.

—

B

?



NAC!ATN 4042

DISCUSSION

Lateral and Directional stability Characteristics

Method Of SllEi&SiS.- The data obtained during this investigation
permit the static directional and lateral stability for the cmplete mcdel
configurations to be analyzed in terms of the separate contributions of
the tail and wing-~elage combination plus a interference factor. This
analysis is similar to that presented in ref&ence 6 except that the
method of testing in the present investigation did not permit evaluation
of the wing-fuselage interference factors &~~, &@~, ~dAlC2~.

The static derivatives

()%p*h =

()qp =
tivh

It is convenimt to rewrite

of the complete model can be expressed as

(%,>‘(%,).h+

equation (2) h the

4%$ (1)

&%p (2)

&c@ (3)

folkwing form:

(4)

The contrib~tion of the vertical.tail to the lateral snd directional.
stability of the fuselage-tail combination can be expressed as

()% ~~ = ‘avh
()
%/%? qy (5)

(%)vh = avh @$@$ % (6)

B .&?re avh is the effective lift-curve
pres-ce of the fuselage and horizontal.
angle of attack.

slope of the vertical tail in the
tail.when the model is at zero
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cOmplete model.- The data obtained wtth variable sfdeslip at an
angle of attack of about & (fig. 5) show that the effective dihedral
was positive and that the tail provided directional stability at angles
of sideslip up to at least 14° at Mach numbers up to 0.95. The effect of
sideslip on the lift emd pitching moment was small. (See fig. 6.)

The effect of wing height on the variation of MP, CnP, W CZP

with angle of attack for the complete model with the lergest tail volume
is shown in figure 7. For either wing height, the directional stability
diminished at the higher angles of attack and the effective dihedral
diminished above an angle of attack of from 20 to ho, deyending upon the
Mach number. Moving the wing from the fuselage center line to 0.10 bw/2
above the center line decreased the directional stabildty and increased
the effective dihedral.

Wing-fuselage combination.- Data obtained with the tail removed are
presented In figure 8. As would be smticipated, the wing-fuselage com-
bination was directional.lyunstable. A comparison of figures 7 and 8
indicates that the abrupt reduction of the effective dihedral of the com-
plete model between angles of,attack of about 4° and 8° was caused by the
wing-fuselage combination. Increasing the wing height increased the
effective dihedral of the wing-fuselage combination at Mach numbers
greater than 0.25 but caused very little change in the directional
stability.

The effect of Mach number on the stability derivatives of the wing-
fuselage combination at an angle of attack of 0° is shown in figure 11.
Increasing the Mach number had no significant effect on either the direc-
tional stability, %P, or the lateral-force derivative, Cy .

$-Y

The effective
dihedral, -qzP, for the high wing position increased marke with Mach

number as did the parameter, aC@kL, for either wing position. It should

be emphasized, however, that the-data shown in figure 11 are for an angle
of attack of 0° and the variation of Czp with angle of attack beceme

nonlinear at angles of attack above about 3° (fig. 8).

Fuselage-tail combination.- The lateral and directional.stability
characteristics of the fuselage alone end of the fuselage-tail combination
are shown in figure 9. Data which illustrate the end-plate effect of the
horizontal.tail are presented in figure 10.

The contribution of the vertical tail to the lateral and directional
stability of the fuselage-tail combination at zero engle of attack is pre-
sented as a function of Mach n~ber in figure I-2. The estimated value of
this contribution calculated from information presented in references 6,
7, 8, and 9 is also shown in figure J2. The calculation is based on deter-
mining the effective aspect ratio of the vertical tail in the presence of
the fuselage from reference 6 md the end-plate effect of the horizontal
tail from reference 8. The lift-curve slope ~h corresponding to the

.?

.
.—
—

.

—

—

.7

—

a

9
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resulting aspect ratio was evaluated by the method of’reference 7 and cor-
. rected for the effects of compressibility by the method of reference 9.

( Jv-h’ (+<
Equations (5~, (6), smd (7) were then used to calculate Cy

()and Cz
P* ()

. This method afforded a reasonable estimation of ~
$ vh

()‘d % fi ()
but consistently overestimated CyP Vh. Similar agreamrb

between estimated and experimental results is indicated in reference 10
for a tail assembly different from that tested duzztngthe present
investigation.

The factors given in referaces 6 sad 8 for determiningg the effec-
tive aspect ratio are empirical.and were determined from experimental
yawing-moment results with the assumption that the center of pressure of
the vertical-tail load was at Ev/4. The effective aspect ratios evalu-

- ated from the yawing-nmnent results of the present investigation agree
well with the values esttiated from references 6 and 8. (See fig. 13.)

.
It is apparent,

()
then, that the overesjxbnationof CyP must have been

vh

due to the center of pressure of the vertical-tail load lying behind its
assumed location Ev/4.

The effect of angle of attack on the parameters
(mJwh ‘d(cn$ll

was evaluated in terms of the factors ~ and ~, respectively. These

results, which are presented in figure 14, indicate a reduction in the
contribution of the tail to the directional stabili~ of the fusel.age-
tail combtition at high angles of attack except at a Mach number of 0.90
where the factor ~ was about 1.0 at angles of’attack greater than about
~o . h general, however, the decrease in the factor qn with increasing
angle of attack became more severe with increasing Mach number. At a Mach
number of 0.95, the value of ~ was about 0.70 at an angle of attack of
10°. For a given Mach number, the vsriation of the factor qy with sagle
of attack was sim51ar to that of ~.

A direct evaluation of the factor qz from the -er~ental res~ts

(~stia Zv
is not practical since the value of the expression bw -G )

cos a

approaches zero at an angle of attack of between 10° and 18° thereby
e yieltig meamhgl.ess values of qzo (See eq. (7). ) lt is stated in ref-

erence 6 that the value of ~z is USuallY found to be l.~. The experi-
. mental results of the rmesent investigation also indicate this to be
)

approximately true. !l%isis ill.ustra% in figure 15 where the
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experimental variation of
()C2B ~h

with angle of attack is compared

4042

with
.

the variation calculated from eq~ation (7) with ql set eqyal to 1.00.

Interference between the wing and tail assembly.- The increments in
the lateral aud directional stability parameters caused by wing-tail

, interference are presented in figure 16. It is convenient to reduce
&M~ to the factor ~. Because of the limited accuracy of the meas~e- –
ments, a similar treatment of the lateral-force data is not presented.
The factor & represents the magnitude of wing-tail interference in terms
of the contribution of the tail to the stability of the fuselage-tail
combination at an angle of attack of OO. (See eq. (4). ) The variation
of & with angle of attack is presented in figure 17. A comparison of
these results with those presented in figure 14 indicates that the factors
Kn and ~ are, in general, compensating. Foy the mid-wing configurations,
the sum of the factors ~and ~n was betwe~ 0.9 and 1.1 at allangles
of attack for all Mach nmbers. The value of the factor & for the high-
wing position was about O.@ less than the value for the mid-wing position
at an angle of attack of OO. This difference became greater with increas- .?
ing mgl.e of attack which accounts for the reduced directional stability
when the wing was in the high position. (See fig. 7.) .

The value of the interference factor &L’z (fig. 16(c)) was greater
!?for the high-wing configurations (flagged symbo s) than for the mid-wing

configuration at Mach numbers greater than 0,25. It is apparent, then,
that a part of the increase in effective dihedral of the wing-fuselage
combination resulting from moving the wing from the mid to the high posi-
tion was nullified by wing-tail interference. (Compare figs. 7 and 8.)

Lateral-Control Effectiveness

Trailing-edge ailerons.- The effect of aileron deflection on the
longitudinal and lateral characteristics is shown in figure 1.8. The effect
of aileron zleflectionon the longitudinal characteristicswas negligible.
The ailerons maintained positive effectiveness throughout the lift range.
Deflection of the ailerons resulted in a small favorable yawing moment
at the lower lift coefficients and in an unfavorable yawing moment at the
higher lift coefficients.

Because the horizontal tail had su~ a large span compared to the
wing span, it would.be anticipated that the rolling moment due to aileron
deflection would be altered by the action of the wake on the tail. For
this reason tests were conducted with the tail both on and off. The
results, which are presented in figure 19, show that the magnitude of %
this effect was small.

The effect of Mach nwnber on the aileron effectiveness is illustrated
*

in figure 21. The effectiveness of the ailerms as indicated by 3CZ/~~a
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increased by about k percent as the ~ch number was increased from 0.25
to 0.95. The dsm@ng in ro~ at zero angle of’attack was calculated and.
an estimate was made of the wing-tip helix angle pb/2V resulting from
20° of total aileron deflection. The low-speed value of the damping in
roll Ctp was calculated by the method of reference Xl.and corrections

for the effect of ccmpressibiMty were obtatied fmm reference 9. The
results of these calculations indicated that sn aileron deflection ma
of 20° would result in a value of pb/2V of about 0.120 at a Mach number
of 0.5, and about 0.159 at a Mach number of 0.95. It should be noted,
however, that the wing of the mdel was constructed from solid steel and,
hence, aeroelastic effects, which wou2d reduce the effectiveness of the
ailerons with increasing dynsmic pressure, were mimbnized.

Horizontal.tail as a lateral-control device.- tiee~fects of differ-””
ential deflection of the two hslves of the horizontal,.$@@ are shown in
figures 20 and 22. Differential deflection of the hori&&al. tail did not
impair its effectiveness as a longitudinal control. However, large dif-
ferential deflections were required to produce a sizable rokg moment.

. A large favorable yawing mamnt accanpanied difler”atial deflection of the
horizontal tail, undoubtedly resulting from for@~;”, .duced m the v=tic~
tail. $Calculations for the case of zero sideslip:~’~ ahgle of attack

* showed that the wing-tip helix angle pb/2V for 15:9° differential deflec-
tion of the control would be 0.033 at a Mach number of 0.25, and about
0.042 at a Mach number of 0.95. The roJUg moment caused by the rudder
deflection reqyired to maintain zero sideslip was not considered in this
calculation. If the larger of the vertical tails were used, this addi-
tional rolling moment at an angle of attack of 0° would increase the
calculated helix angle by about 50 percent.,

..”.

..,,.

,.

Rudder Effectiveness.;; —
,.

Data are presented in figures 23 ad 24 which illustrate the effect
of a rudder deflection of 10° on Cy, ~, snd Cl. All the data obtained
with the rudder deflected are presented in table IV. The rudder had
nearly uniform effectiveness for alllvalues of a and p for which data
were obtained. The rudder effectiveness varied only slightly throughout
the test range of Mach numbers. (See fig.,25.)

CONCLUSIONS

,“%.;:”

The results have been presented of a wtid-tunnel investigation to
,2.:,~:..
““33$-”.:

t evaluate the lateral stabildty and control characteristics of either mid- ‘-~.+~
wing or high-wing airplane arrangements having a thin triangular wing of :;-
aspect ratio 3. The results indicate the following conclusions:

5,
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1. The contribution of the tail to the directional stability of the
fuselage-tail combination at zero angle of attack could be preticted with

—
--

sufficient accuracy by existing methds.

2. Increasing the angle of attack reduced
of a fuselage-tail combination. This reduction
increasing Mach number.

/- :

the Wectional stability
becsme more severe with

3. For the mid-wing configuration, a favorable wing-tail interfer- --
ence was sufficient to result in nearly constant directional stability at

:

angles of attack up to about 14°. For the high-wing configuration, the
wing-tail interference was less favorable, resulting in less directional
stability for a given tail volume, particularly at the higher angles of
attack.

4. The effective dihedral was greater @r the high-wing than for . _
the mid-~ configuration. The effective dihedral diminished in either
case as the angle of attack was increased beyond about 3°.

5. For the soMd steel mdel, for which aeroelastic effects were
.

small, adequate rolling moments could be developed by the trailing-edge
ailerons. Large differential deflection of the two halves of the hori- #
zontal tail was required to produce a relatively small.rolXng moment.

6. For the ranges of variables covered in this investigation, the
yawing moment resulting from 10° rudder deflection was little affected
by angle of attack, angle of sideslip, or Mach number.

Ames Aeronautical Laboratory
National Advisory Committee for Aeronautics

Moffett Field, Cald.f.,Feb. U., lfi5

REFERENCES

1. Tinling, Bruce E., and LOpeZ, Armando E.: The Subsonic Static Aero-
dynamic Characteristics of an Airplme Model Having aTriam.gular
Wing of Aspect Ratio 3. I - Effects of Horizontal-Tail Location
and Size on the Iangitudinal Characteristics.
(Supersedes NACA RM A53L15)

NACATN 4041, 1957.

2. Tinling, Bruce E., =d Karpen, A. V.: The Subsonic Static Aerody-
namic Characteristics of an Airplane Model Having a Trisngulsr
Wing of Aspect Ratio 3. 111 - Effects_of Trailing-Edge Flaps.
NACATN 4043, 1957. (SupersedesNACA RM A541X17) %



*

-!
.

NACATN 4042 13

3. Buell.j DonsJ.dA., ad Tinling, Bruce E.: Ground Effects on the Longi-
tudinal Characteristics of Two Models With Wings Having Low Aspect
Ratio and Pointed Tips. NACA TN WU, 1957. (SupersedesNAC!A
RM A55E04)

4.

59.

6.

79

8.

9=

10.

11.

Sivells, James C., and Salmi, Rachel M. : Jet-Boundary Corrections
for Complete and Semispan Swept Wings in Closed Circular Wind
Tunnels. NACATN 2454, 1951.

Herriot, John G.: Blockage Correcticms for Three-DtiensionsJ.-Flow
Closed-Throat Wind Tunnels, With Consideration of the Effect of
compressibility. NACARe?. 995, 1950. (Formerly NACA RM A7B28)

Queijo, Msnuel J., ad Wolhart, Walter D.: Expertiental Investi-
gation of the Effect of Vertical-Tail Size and Length and of Fuse-
lage Shape and Len@h on the Static Lateral Stability Characteris-
tics of a Model With 45° Sweptback Wing and Tail Surfaces. NACA
Rep. 1049, 1951. (Formerly NACA TN 21-68)

DeYoung, John: Theoretical Additional Span Icmding Characteristics
of Wings With Arbitrary Sweep, Aspect Ratio, and Taper Ratio.
NACATN 1491, 1947.

Brewer, Jack D., ad Liechtenstein,Jacob H.: Effect of Horizontal.
Tail on Low-Speed Static Lateral Characteristics of a Model Having
45° Sweptback Wing md Tail Surfaces. NACATN 2010, 1950.

Fisher, Lewis R.: Approximate Corrections for the Effects of Ccnn-
pressibi~ty on the Subsonic Stability Derivatives of Swept Wings.
NACATNM54, 1949.

Wiggins, Jsmes W., Kuhn, Richard E., and Fournier, Paul G.: Wind-
Tunnel hvestigation to Determine the Horizontal- and Verticsl-
Tail Contributions to the Static Lateral Stability Characteristics
of a Complete-Model Swept-Wing Configuration at High Sulmonic
Speeds. NACARML53E19, 1953.

Csmpbell, John P., and McKinney, Marion O., Jr.: Summary of Methods
for Calculating Dynamic Lateral StabiMty and Response and for
Estimating Latersl Stability Derivatives. NACATN 2@9, 1951.



9

.

TABLE I.- GWMEI!RIC PROPERTIES OF THE MCXOEL

.
Wing (leading and trailing edges extended to plane
Aspect ratio . . .. . . . .
Taper ratio . . i . . . .
Section . . . . . . . . .
Area, si ft.......
Meam aerodynamic chord, tt
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.

.

.

.

.
●

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.
●

✎

✎

✎

✎

✎

✎

●

✎

.

.

.

.

.
●

✎

✎

●

●

●

✎

✎

✎

✎

✎

✎

●

✎

●

.

.

.

.

.

.

.

.

.
●

.

.

.

.

.

.

.

.
●

✎

. 3.0● ☛✎

✎ ✎ ✎

bo3.5-6!
. 4.000
. 1.540
. 3.463
# 53.10

. :. ;;:

.
● 0:722

NAC!A
.
.
.
.

.
●

✎

. .

. .

. .

. .

.0

. .

. .

Span, ft.....
Sweepback (leading

Ailerons
Area (each), sq ft
Chord, ft....
S-pan,ft.....

. .
~dge)

● . .
. . .
● . .

.

.

.
●

✎

Horizontal tail (leading and trailing edges extended to plane of
symmetry)
Aspect ratio . . . . . . .
Taper ratio . . . . . . .
Section--.. . . . -.. . . .

. . . . . . ●

✎ ✎ ✎ ✎ ✎ ✎ ✎

✎ ✎ ✎ ✎ ✎ ✎ ✎

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

. . . . .

.

.

.

.
●

✎

✎

● ✎ ✎ ✎ 0.45
. . . . 0.876
. . . . L 865

Pivot line (fraction of root chord) . .
Area, sif t . . . . . . . . . . . . .

. . .

..*
sp.n;~. ... . . . . . . . . . . .
Sweepback (0.50 chord line) . . .

Vertical tails (leading and trailing
,... 0
fuselageedges

center line)
Aspect ratio (geometric)
Taper ratio . . . .. . .
Section . . . . . . . .
Area
Large, sift.....
Sma12, sift.....

span
Largejft . . . j . .
W,ft . . . . . .

Mean aerodynamic chord
Large)ft . . . . . .
Small, f-t . . . ● . .

. 1.5
0.16

6003.5-64

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

●

●

✎

✎

✎

✎

e

.

.
.
.

.

.

.
●

●

✎

●

●

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.
●

✎

✎

✎

●

✎

●

●

✎

✎

✎

✎

✎

●

✎

●

●

✎

●

●

●

,
.
●

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

●

✎

✎

●

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

●

✎

✍�

.

.

.

●

●

.

.

.

●

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

.

.

.

●

✎

●

✎

✎

✎

✎

✎

✎

✎

●

✎

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.
●

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

. . .

. . .
NACA

L 067
0.812

1.269
l.lq

0.988
0.862
54.00

0.1091
0.0845

.

.

●

●

✎

●

✎

●

✎

●

✎

✎

●

✎

●

✎

✎

✎

✎

✎

✎

●

✎

✎

.

.

.

.

.

.

.

.
●

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

.

.

.
●

●

✎

✎

✎

●

✎

●

●

✎

✎

✎

✎

✎

✎

●

✎

Sweepbah (leading edge)
Rudder Area
Iarge, sqft . . . . . .
Emall, sqft.. ● ,L.*

Fuselage
Fineness ratio
Long fuselage . . . . .
Short fuselage . . . . .

Baf3earea, sq,ft . . . . .

3.2.0
10.9

0.1302
‘4

.
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TABLE I.- GEOMETRIC PROPERTIES OF THE MODEL - Concluded

Fuselage (concluded)
Coordinates1 (long fuselage):

Distance from nose,
in.

;.00
10.00
15.00
20.00
25.00
30.00
;;. g

45:m
51.25
57.75
61.73
65.7-5
69.75
72.00

Radius,
in.

o
.80

1.44
1.94
2.32
2.60
2.79
2.90
2.97
2.99
3.m
3.00
2.gg
2.90
2.67
2.44

lRemovable section from 51.25 to 57.75

TABLE II.- MOMENT CENTERS, TAIL

inches frcm nose.

IXNGms, AND TAIL VOLUMES

Moment Tail size, Tail length, Tail volume, Tail height,
centers &/% Z+w b%+w% z~/~

0.375 ~ 0.267 0.443 0.u8 0.139
.267 ●599 .160 .139
.203 .463 .094 .121
.203 .620 .2.26 .ls!l

f

●
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TABLE III.- LATERAL AND DIRECTIONAL STABILITY DATA
(a) Complete model

M

025

060

0.80

090

0s s

09s

%

- 4.0
- 2.0

L

- 4.0
- an

L
4.0

%

L%
10.0
12.0
14Q
16B
17.3

- 4a
- 2.0

0

- 4D
- a.o

&o

2;
7.0

M
10.0
i am
L4.O
16.o

- 4.0
- an

I Mid-who

0.0077
0.0094
0,0088
0.0100
0A2097
OD1O4
0.011s
oolaa
o.oiai
0.0107
0D087
0.0084
0.0103
ono99

0.00
0.01
‘::;

OD O
0.00
0.01
0.01
Onl
001
0.01
on 1
0J31
Om o

-0010s
-0.010s
-0.0104
-0.0108
-0.0108
-0.0110
-0.0116
-0.0115
-oQli3
-0.0108
-0.0116
-O KI1O3
-oaloa
-0.0071

-OB1O6
-Oalll
-0.0107
-0.0114
-oJJ116
-09113
-0.0115
-oazao
-OKI117
-00118
-0.0117
-Oalia
-o.olla

-onlal
-oDxaa
-09119
-o.oiai
-Oslla
-OJ1116
-o.ola4
-oJ21a6
-04tla9
-0.0130
-on%a*

-00116
-0.olla
-OD1l S
-o filla
-ono99
-Oailo
-0s11s
-oal ia
-oalo7
-0.0109

0.00311
0.00319
0.00319
oao 30a
0.00313
0.00338
0.00347
0.00346
0.00s49
000353
ono 359
:;:;::

000a74

000337
0.00344
0.00345
0.00354
ozlos6a
0.00370
0.00375
0D0379
:$:;::

0.00376
000345
o.oo3 ia
0.00a61

oao 374
0110375
0Q0377
orto38a
0.00388
0.00396
m:::

oao414
oclo4al
0.00407
0.00365
0.00317
Oao% el

000405
0.00407
0.00408
0.00418
ono4as
oao4a4
oao430
0004S6
0s0443
0n0446
0.00431
0430409
0.00373

oAlo4a6
o~04a7
o.oo4a9
0D0435
obo4ak
o~ct4a5
ooo4a7
0.00437
000447
000444
omo4ao

Oao
000
Oao
000
Oa o
080
0.00
Oao
Oao
000

430
430
4 no
4a3
4s3
46Z
4?2
4s7
,4s9
1484

-().00070
-0.00084
-0.00100
-o.ooi aa
-0.00140
-000149
-ono140
-0.00131
-o.oo 13a
-0.00124
-0.00101
-0.ooioo
-0.00094
-o,ooloa

-0.00068
-0.00086
-0.00109
-0.00138
-0.00149
-0.00147
-0.00133
-0.00114
-0.00118
-0.00118
-0.00114
-0.00089
-0.00097
-o.ooloa

-o.0007i
-0.00091
-0.00116
-0.00149
-0.001S6
-0.00142
-0.00118
-o.000ea
-0.00139
-o.ool aa
-000097
-0.00110
-0,00107
-0.00065

-OJ)O 070
-0.00091
-o.oolao
-OJ)01S6
-OJ)016S
-omo14a
-0.00107
-0.00069
-onolaa
-oaoloa
-0.00085
-0.00111
-o.ooia9

-0.00061
-0.00090
-onolao
-OLI0165
-0.ootal
-OLIO147
‘OBO1O8
-OQO062
-oaooa7
0DOO03

-0.00024

-0.0 0s0
8-OJI 0s3

-oDolao
-0001-/4
-o.ooaoo
-onoi56
-0.00105
-0.00090
-0s0099
-oooo9a

-o fi13a
-o D116
-0.0139
-0.0140
-o.oiao
-oai ai
-o.oloa
-O J)118
-0.0123
-o.olao
-0.0116
-0.0123
-0.0119
-0.0117

-o.ola3
-oala9
-o.ola9
-001a9
-0.0130
-0.0137
-on141
-o.oi4a
-0.0143
-0.0130
-0.0137
-o.oi3a
-o.oias
-O D119

-0.01s7
-0.0131
-0.0135
-O Di36
-0.0135
-0.0135
-0.0144
-0.0149
-OD148
-O D150
-00151
-o.o15a
-0.0147
-0.0146

-0.0147
-0.0147
-0~146
-oD14a
-0.0146
-00144
-O K)lSO
-O B155
-0.0157
-0.0154
-0.else
-00150
-0.0148

-o.o14a
-0.0142
-O D143
-OB140
-0.0139
-oa141
-0.0147
-00155
-o.o16a
-on16a
-0.01s8

-0.01s3
-oa154
-0.01s1
-0.0148
-o Jli4a
-onls4
-0.0159
-OD166
-0.0166
-0.0160

o.oo4as
0D0443
0.00447
0.00457
0.00473
0.00489
0.00497
0.00496
0D050?
0.00494
0.00499
000490
0.00471
o.oo4a5

0.00461
0.00468
0.Q0473
0.00479
ono 491
0.00504
0~0516
o.oo5a4
o.oo5a7
0.00528
0.00531
00050a
omo 47a
oao4al

oso5a7
ofio5a9
0.00531
o.oo 54a
0.00554
oao 57a
0.00586
0.00595
0.00601
0D0609
0.00593
0.00553
ODo S07
0.00349

0.00564
0D0576
0.00577
o.oo 58a
0.00S84
o.oo59a
0.00609
0.00617
0.006a9
0.006S0
0D0624
090s8S
0fi0586

0.00575
0.00577
040s7s
0.00560
ooos4a
0.00570
0.00600
0D0599
o.oo 64a
0.00650
oDo6as

oflos98
0KIOS91
0BOS79
0BOS69
0D0564
0.00603
0B0647
0D0660
0.00670
0.00669

-0.00137
-0.00141
-0.00153
-0.00175
-0.00184
-0.0018s
-0.00168
-0.001:3
-0.00267
-0.001S6
-0.00129
-o.ooiao
-0.00109
-onoo99

-0.00146
-0.00163
-().00179
4::;;;

-0>0196
-0,00161
-0.00159
-0.00163
-0.00164
-0.001s3
-o.ooxaa
-o.oo aal
-0.00116

o.ooi5a
0.00167
0D0181
o.ooall
o.00a13
oao19a
0KI0166
o.ooza6
o.ooi7a
0.00160
o.ooaa3
o.oola9
o.oolao
0.00049

-O D0165
-0.00183
-0.00801
-o.ooa37
-0.00a38
-o.ooao4
-0.00170
-o.no130
-o.oolas
+:$;:

-0.00170
-000189

-o.oozsa
-o.ooa7a
-0.00197
-o.ooa31
-o Doa43
-o.ooaoa
-o D0161
-o.ooiao
-o DO07S
-0s0040
-0~0064

0.001
0.oo1,
oDoa
o.ooa
oooa
onoa
0.001
0.001
0.001
0.001
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TABLE III.- IATERAL AND DIRECTIONAL STABILITY DATA - Continued
(a) Complete mcdel - Continued

.-
1 Mid-wins

‘~ =0.599 ~~ =0.203, ~

Cy
B c%

-0.0097 0.00414
-0.0087 0.00433
-0.0104 000444
-0.0099 0.00462
-0.0079 0.00479
-0.0096 0.00492
-0.0093 0.00477
-0.0096 0.00483
-0.0090 0.00480
-O D09a 0B0477
-00087 oDo45e
-04)090 0.00426
-0.0085 0Q0378
-0.0078 0.00301

./p#=0620M %

025 - 4.0
- 2.0

-0.0105
-0.0101
-0.0104
-0.0111
-0.0102
-00114

-—
-033109——
-0.0117
-0.0112
-0.0110
-0.oluo
-0.0091

0.00584
0.00600
0.00615
0.00630
0.00653
0.00662
——

0.00670——
0D0665
000651
0.00623
0.00579
0.005.86

-0.00137
-U.0U141
-fJ.ou153
-(IJ30170
-U.OU 174
-U.00171

——
-lJav140

.—
-u.oo13a
-OJ3U1O4
-UDU 08?
-U.OU 074
-vDu069

L
::
7.0

M
1 on
1 2n
14.0
1611
175

0.60 - 4.D
- 2.0

-0.0123
-0.0117
-0.0127
-0.0127
-O L)3.28
-OD132

0.00631
0.00645
0.00650
000666
0B0675
0.0069u

-0.0088
-0.0093
-0.0101
-0.0105
-0.0108
-0.0107
-0.0106
-0.0106
-O J31O5

0.00455
OD0466
0.00469
0.00481
0.00488
0.00504
00050a
0.00509
0.00504
ono 497

-0.00077
-000091
-oaolla
-OLIO132
-0.00143
-000135
-0.00119
-0.00103
-0.00103
-0.00110
-0.00095
-0.00070
-0.00074
-ol)oo6a

——
-0.0134

——
-0.0135
-0.0134
-0.0131
-0.0184
-0.0113

——
0.00702
——

0.00696
0.00689
0.00648
0.00589
0D0496

——
-oDu14a

——
-U.00145
-unu 130
-UJ)U 092
-u.ol)085
-U.0L)068

-oalui
-0.0100
-0.0096
-0.0083
-OD079

.

.

o.oo4e!d
0.00439
0.00372
oDoa75

14.0
16.0
17.5

-uDo 163
-u Kl(rli’5
-Uno lee
-uao2r19
-u.ou2f)5
-uDU177

——
-o~olla

——
-IJ.OU141
-Uf)ulol
-1).ot)099
-uD(J 072
0DOO05

0s o - 4.0
- a.o

-OB135
-0.0130
-O J3131
-0.0132
-O J3131
-tlJ)ls9

——
-o.o14a— —

0.00687
o.oo70a
0.00704
0.00714
0.00728
oao 751
——

0.00760
-—

-0.0098
-0.0101
-0.0100
-0.0096
-O D099
-O QIO.9
-0.olua
-O D1O9
-O D115
-O D118
-O J3127
-a~llo
-oao89
-ono53

0.00507
0.00515
0Q0517
o.oo5a4
0.00538
0.00551
0.00565
0.00564
0.00560
OD0559
0.00538
0D0476
0.00393
0LI0195

0.00554
0.00566
0.00574

-O DO 086
-0.00101
-o.oola2
-o.oolsa
-0.00154
-oao133
-0.00107
-0.00074
-0.00128
-0.oollu
-0.00083

L
4n

%
n

10J3
12.0
14a
16.0
17.5

-n.o14a
-0.0143
-0.0136
-On12?6
-onou7

0.00771
0Q0757
0.00705
0JJ0627
0.0041U

cl;:;::

04)0776
OD0774
OLI0773
0.00807

-O J)OOS9
-o DO07tl
‘0.00062

-0.0146
-0.0144
-0.0143
-0.0144
‘OD143
-0.0148

—-
-0.0156

— —
-0.0155
-0.0156
-0s152
-0.0143

-0.0148
-OJ3144
-O JY143
-0.0139
‘OD139
-0.0145

090

0.93

0s5

- 4.0
- 2.0

-u.Ou 172
-unol .93
-onoao2
-O D0226
-uaoa2a
-OOU186

——
-U.OU 122

-0.0109
‘O.O1O8
-0.0108
-0.0110
-oolza
-OD114
-o Lll18
-oal15
-00115
-0.0115
-0.0114
-onlu9
-00105

-0.0110
-0.0111
-0.0109
-oalu7
-0.0105
-0.0114
-0.0119
-0.0122
-0.0123
-o.ola3
-0.0122

-0.00081
-onoo99
-naola3
-Oaolsn
-0.00160
‘0.00136
-0.00 IC)LI
-0.00087
-o.oo 14a
-0.00115
-OJ30096
-onol17
-000141

L
4s

%?!
8.0
9.0

Ion
12n

oao 57a
o.no 583
0.00605
OD0623
0D0621
0.00617
0.00613
0D0578
0.00541
0.00499

::::::

ono 577
0.00566
0.00568
oao 59a
0.00622
0.00636
0~0634
0.006L13
0.00587

——
0.00852

—
0.00354
0.00832
0.00781
0D0711

0.00796
090801
0.00787
0.00762
0.0077U
o~os aa

14.0
16.0

-u.OfJ164
-U J3U1L13
-o.oo ana
-unuaa9
-unu 235
-unula9

- 4.0
- 2.0

[1

-0.00073
-0.00097
-oDola3
-0.00161
-o D0177
-0.00140
-o.0009tl
-0.0006u
-onoo21
-o DO014
-0.00037

2.0
4.0
6.0
7D
B.(2
9.0

10.0
I an

——
-oni55

——
OB0867

I ——

I-0.00100
I ..

-0.0161
-0.0155

o.ooa73
0J30818 I-U.0001fl-Uaolls

0.00574
0.00572
0.00553
0.00537
0D0549
0.00583
0.00604
0D0605
0~0633
0.00619

-0.0149
-0.0149
-0.0147
-0.0145
-0.0149
-0.0154

——
-0.0155

-001:.

0.00509
0.00815
0D0796
0D077U
0.00788
0.0084s

-0.0LJ15S
-U.OU 177
-U.OU 199
-u.owa3e
-unua51
-u131)196

‘0.00064
-09009a
-oDola8
-0.00176
-0.00196
-o.ooz5a
-0.00111
-onol16
-nnola5
-O D0119

——
oao 859

0D089u

-vnu16a

-u.oui5a
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(a) Complete model - Continued
.

I Hlallwing

M ,& 41620%

025 - 4.0
- :.0

a.o
4.n

%
8.0

1::
12.0
14.0
16.0
175

-0.0084
-0.0089
-0.0090
+l:);~

-0.0096
-0.0100
-0.0103
-0.0102
-0.0099
-0.0099
-0.0090
-0.0091
‘0.0076

0.00363
0.00387
0.00395
::::;;

0.004s4
;3 ::;;

OJJO41O
0.00414
0.00373
o.oo3 ai?
0.00249
0.00160

-Onl
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-001
-0.01

0JJ0503
0.00528
0.00648
0D0572
0.00587
0,00604
0.00606
13:3::Z

0D0591
0.00577
0.00526
0~0467
0.00348

-0.00153
-0.00163
-0.00176
-O LI0193
-0.00201
-0.00193
-0.00177
‘0.00162
-0.oolsn
-0.00149
-0.00114
-0.00078
-O DO057
‘0.00023

:~::;:
0.00419
o.oo4a4
0L10436
odo 457
0.00436
0.00430
0.00417
ono 40a
0.00360
0.00291
0.00197
0.00067

0.60 - 4.0
- :L)

a.o
4.0

::
8.0
9.0

10.0
12.0
14.0
16.0
17.5

-o.oll)3
-0.010s
-0.0108
-Omloa
-0.0110
-0.0115
-0.0114
-0.0113
-0.0117
-0.0116
y;::

-0.0098
-0.ooee

+:::::
-0.00138
-0.001623
-ono17a
-0.00159
-0.00150
-0.00136
-0.00114
-0.00124
‘u.00086
~::g:::

-oaooa3

-0.01S6
-o.ola9
-o.ola9
-o.ola9
-oais5
-0.0140
-0.0141.
-0.014s
-00144
-0.0140
-0.0140
-0.0133
-0.0125
-0.0110

0.00554
0.00574
0.0051i6
0.00597
0.00615
0K)0621
o.oo6aa
oKlo6ao
0.00612
0.00600
0.00566
oao 500
0.00397
o.ooa62

-0.00186
-0.00197
-0.00210
-oao2a7
-O fJ0233
-O.Q0213
-o.ooaoi
-0.00106
-0.00163
-o KI0169
-O LI0126
-0.00094
-0.00064
-0.000311

0.80 - 4.0
- 2.0

:.0

:;
7.0

::
10.0
ia.o
14.0
16KI
17.5

-0.0108
-0.0107
-0.0106
-0.0111
+:;;

-0.0118
-09118
:;;:::

-00113
-0.0103
-OQ092
-0.0081

0.00447
0.00462
0.00469
0.00474

0.00109
0.00126
0.00147
0.001?0
0.00180
0.00157
000136
U.OO1O4
o.ooi4a
0.00130
u.Ou086
0.000s3
0.00004
tJ.0008B

-0.0136
-0.0137
-0.0136
-o.o13e
-oa142
-0.0144
-0.0147
-0.0i46
-0.0145
-0.0148
-00146
-0.0135
-0.0123
-0.0105

0.00
0.00
0.00
0.00
0.00
0.00
Ono
0.00
Oao
O/lo
0.00
0.00
Oao
0.00

6Z 2
639
646
648
663
,674
’67S
658
658
639
594
495
399
a86

-0.00193
-000207
-OQ0222
‘0.00239
-Oaoas?
-oa0a04
-0.00181
-0.00137
-o.oo 17a
-0.00160
-0.00107
-0.000QP.
-o.0009a
-0.000az

-0.0148
-0.0146
-0.0144
-0.0146
-0.0152
-G.0157
-0.0159
-0.0157
-0.0157
-0.0153
-0.0139
-0.0135
-o.ola6

Ono
0.00
000
Oa o
0.00
000
0.00
0.00
0.00
0.00
0.00
0,00
0.00

700
?02
692
693
724
736
737
7a4
703
66S
561
506
410

0001.98
o.ooao2
o.ooaal
,:::;::

0K)0200
,:gml;;:

o.ooi6a
0.00151
o.oo12n
000116
0.00117

090

093

095

- 4.0
- p

-0.0113
:::;;:

-oal17
-oazal
‘OJ1127
-0.0127
-o.oia7
-o.ola9
-0.0126
-oD116
-0.0111
-00107

0.00
0.00
0.00
0.00
0.00
Oao
0.00
0.00
0.00

49a
50U
5oLi
506
517
5a3
516
510
493
465
389
317
a87

-u.ooln2
-U.002S14
-0.00153
-0.00185
-U.00189
-U.00157
-u,00132
-U.0U180
-(J.ofJ151
-000135
-(J.OU1O4
-0.00101
-o,ol)lo7

10.0
1 an
14.0
16.0

Omo
Oao
0.00
0.00

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

48
46
,46
46

,;!

2:
56
54
.42

oao7ao -0.ooleb
0.00699 -0.00%97
0.00689 -0.00218
0.00698 -0.00254
0.0U715 -o.oo26a
0.00’736 -OJ3O21O
0.00734 -0.00170
o.oo7a5 -0.00133
0.00706 -0.00091
0.00665 -0.00075
0.005s5 -0.00084

- 4.0
- :.0

2.0
4.0
6.0
7.0
8.0

1::
12.0

-0.0114
-0.0116
-0.0115
-Ofil16
-0.0119
‘0.0123
-00127
-ofi2a6
-0.0194
-OJli23
-0.0116

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Ono
0.00
000

50s
508
501
496
501
519
515
501
484
448
37(I

o.oon91
0.00116
0LI0150
0.00191
0.00209
0.00161
0.00130
0.00089
0.00055
o.000ao
0.00075

O.ouoai
0.00114
0.00148
u.ooaoo
0.0CJ2R6
cm;:;

0D0137
u.00146
0.00141

-0.0154
-0.0161
-0.0149
-0.0151
-0.0156
-0.0159
-0.0161
+:;::

-0.0161

O&o 736

K1
714
745
762
759
’711
,75a
757

-0.00180
——

-o.oof126
-0.00R7S
-u.ooaa4
-0.00a16
‘0.00188
-0.0019.5
-0.00186
-0.00173

- 4.0
- :.0

-0.0119
-o.ola2
-0.0120
-0.0120
-o.oxa4
-o.oia9
-0.0130
-oa128
-oDla9
-0.0131

000
0.00
0.00
Oa o
0.00
0.00
0.00
0.00
0.00
0.00

519
5al
508
509
514
52s
513
494
504
613

0.00
0.00
0.00
0.00
OJJO
0.00
0.00
0.00
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TABLE III.- LATERAL AND DIRECTIONAL STABILITY DATA - Continued
(a) Complete model - Concluded

Highwing

M % S#S@.203 , 1.#w=Q463 s@~.0267, \4=o.443

Cy
P c’% %P Cy

P %
cl
P

oa5 - 4D -0.0094 000248 -OLlL)096
- a.o -0.0094

-0.0106
0.00264

oao 378
-U.00115

-0.00160
-0.0110

-OD1OO OfiOa76
0.00363 -0.00168

-0.00140
L -OJ)1OO 0J)0282

-0.0078 oao 404 -0.00188
-0.00164 -0.0110 0.00405

4.0 -0.0096 0.00300
-omoaoo

-0.00183 -0.0117 0JJ0416
-0.0108 0.00309

-0.00214
-0.00178

%
-0.0118

-0.0106
0Q04H5 -t)J3020a

:;:::: -0.00172 -0.0117
-0.0105

000429
-0.00162

-0.00199
-0.OIIB oao4sl

M -0.0107 0.00315
-0.00192

-O LIOf56 -00122
10.0 -OJ3105 0.00314

o.oo4a9 -0.00179
-0.00151 -0.0114

I a.o -0.0108
oso4a8

0.00297 -Clnola3 -O JJ116
-0.00174

0JI0409
14.0 -0.0103 oaoa75 -U.oollo

-0.00154
-0.0084

16.o
0.00385 -ooozas

-0.0099 o.ooa40 -U.00094 -0.0108
175 -0.0090 0.00190

0.00337 -0.00113
-0.00088 -0.0104 o.ooa83 -o DO1O1

0.60 - 4.0 -0.0103 onoa74 -OQO1O3 -00120
-0.0106

0.00400
- :B 0.00288

-0.00166
-0.00118 -0.0120

-0.0106
0D0400 -000178

omoa94 +::;$; -0.0118
aa -0.0106 oBoa98

0.00407 -0.00195
-omiao

4.0
0.00414

-0.0110 0D0306
-o.ooaa3

-0.00186 -oJia5 oao4a~
-onlla 000312 -0.00171 +::::

-oDoaa9
omo4a7

:: -0.0114 ono 315
-omoa21

-O D0161
8.0 -0.0115 oDo31a

ono4a9
-0.00147 -0.0136

-oaoao5

9.0 -OQ114
oDo4a9

0.00303
-0.00%91

-0.00130 —— —— ——
lo.a -0.0116 0.00300 -OD0141 —— —— ——
laD -0.0115 0.0027S -0.00113 —— —— ——
14.0 -I IJ31L0 oaoa36 -0.00095 -oala5
16.0 -0.0105 0.00174

0.00371
-0.00087

-0.00120
-0.0117

175 -0.0095 0.00093
000308 -0.00103

-onoo6a -0.0115 o.ooa41 -0.00074

0.20 - 4D -I-I.O1O5 0JJ0315 -0.00107 -0.0133
- 2.0 -0.0105

000450
o.oo3al

-0.00177
-oJ301a6 -OB137

-0.0109 0.00326
0Q0463

-ODO148 -0.0137
-0.00194

L -0.0113
0.00466 -0.00211

ono 331 -OB0183 -o.olas 0.00474 -0.00244
4.0 -0.011s 0.00339 -0.00191 -00141
6.0 +;:: 0.00344

0B0483 -oaoa53
-0.00169 -0.0144

7.0 0.00345
o.oo 49a -o.ooai7

-oLloi4e
8.0 -oClia6

-0.0147 0.00495
0.00335

-0.00190
-0.oolle -oa139 0.00486

-oa130 m;;;
-0.00157

-onoi6a
1 :%

-0.0147 0.00479 -0.00197
-o.ola9 -oJ30i51 -0.0148

Ian +;;: o.ooa89
oao 47a -o.ooie3

-ODOli5- -00147
14.0

o.oo 47a -0.00141
oooa33 -000110 -0.0139

16.0 -0.0117 0.00169
0.00386 -0.00%30

-0.00110 -0.0129
175 -0.0113 oao168

OQO31O -0.00121
-Oaolll -0.0113 o.ooa44 -0.00112

090 - 4n -0.0118 0.00360 -0110097 -0.0147
- an -0.0118 0.00362

o.oo5a7 -0.001s5
‘O D0121

-0.0118
-o fJ147 0D053S

ono 36a
-o.ooao3

-0.00154 -0.0156
L -0.0118 0J30365

0D0536 -oaoaa6
-O D0194 -0.0147

4D +:::
orto54a -o.ooa61

0B0372 -oaoaoa -0.0161
6D 0.00380

0.00554 -o.ooa59
-o.oo17i -0.0155

7.0
0.00565

-.00ia9 o.oo3al -OJI0146
-o.ooai7

-0.0159 0.00569 -0.00189
-0.0130 0.00383 -0.001.99

s%
-0.0170

-o Klia8 0.00367
o.oo56a -oQoais

-oDo17a -0.0160 0.00549 -onoaoi
10D -001a9 0J20344 -0.00147 -oai57
I a.o -OJ1118 o.ooasa

0005aa -0.00177
-oDoi31 -0.0156 0fi0460

14.0 -o.ol%a o.ooaaa -oaoial
-0’00Z54

-0.0144 0.003s7 -o.oo 14a
16.o -0.0105 o.oo17a -oaoi3a -0.0137 o.oo3aa -0.00147

0.93 - 4.0 -0.0119 :::;;:
- :.0

-oDooa7
+X) IJ;:.

-o~lsa ox!05a8
-O.ool ii +::::

-0.00174

0.00372!
ono 533

-0.00149
-0.00198

aD
ooo5a3

-0.0118 0.00367 -0.00196
-oDoaa2

4.0 -o.olao
-o fii4a 0.00515

0D0365
-o.ooa59

-uooa18 -O B151
GJ3

o.oo5a4
-o.ola6

-o.ooa73
0.00381 -oJJoi75 -0.0151

70 -oala8 0.00385
0.00547 -o Doaa3

-0.00L43 -0.016S
-oala8 0.00375

0DOS48
-o J.loio4

-0.001S8

:$ -o.ola7
-0.0164 oao 545

0.00355
-o D0148

-0.00068 -0.0163
10D -o flla5 omo 33a -0.00043

0.00528 -0.00107
-0.0158

la.o ‘ODii7 o.ooa67
0.00500 -000078

-0.00118 -00146 040444 -0.00146

095 - 4.0 -0.0119 0.00387 -oLloo82
- aD

-o.o15a 0.00536
~:~::; 0.0032’8 Wl)::;

-O D0180
-0.0150

0 0.00367
o.oo5a8 -o.ooaol

-0.0136 0.00516 -o.ooa3a
a.o -0.0119 0.00365 -oaoaos
4a

-O D148 0J30613 -oDoa7a
-0.0121 OD0369 -oaoa31 -O D154 0.00533 -0.00301
-oal aa 000384 -O LI0177

%
-0.0161 0.00563

-o.ola7 0.00366
-O D0831

-ll.oo179 -0~165
-oma9 0.00373

0D0568 -0.00198
-0.00137

:; -onla9 0.00374
0.00547 -ODoa14

-11.00165
10.0

omos4a -O B0204
-0.0125 0.00353 -0.00155 0D0537 -0.00196

i



20

.

TABLE 111.- IATERAL AND DIRECTIONAL STABILITY DATA - Continued
(b) Wing-fuselage combinations

I
Mid-wing

M % n=10.9 n=12.0
Cy Cn c1 Cy

Cf’fl %B

0s5 - 4.0 -0.0008 -0.00096 0.00060 oaooa
- :D -:.0005 -0.00094

-0.00100
0.000al

0J)O050
00007

-0.00093
-Oao loo :00030

0.00005 0.0012.
afi -oaooa -0.00097

-0.00110
-o.000a7

4.0 -0.0007
0.0017

-0.00097
-0.00100

-0.00064
-0.00030

-0.0000
0.0015

-O QOOE9
-0.00100 -0.00060

::
-o.000a4

-o.000a
-0.0007 -0.00100

-0.00084
-0.00U90

-0.00006 —-
8D

—-
-0.0010 -000085 -0.00091
~:m::;

-0;0-03” -0.00100 -O DO09(I
-0.00083 +J:;cl:;

1::
——

-0.000ea -020-15
ia.o -oaoia

-0.00100 --Oao l-lo
-oaooe4 -o”0009a

14.0 -0.001.9 -O J30095
0.0007

-OZJO086
-0.00090 -0.00100

-0.0005
16.0 -0.0009

-0.00110
-0.0011’7 -tJ.00077

-0.00100

175
0.0010 -0.00140

-0.0016 -0.00158 -0.000’71
-ODO090

0.00L0 -O LI0160 -oDo 090

060 - 4.0 -0.0007 -0.00101 0.00077
- :0 -0.0008

-0.0030 -0.00119
-0.00L03 0.0004s -0.00s0

0.0007LI

-0.0005
-0.00109 0.00040

-0.00104 0.00007 -0.0010 -0.00119 0
a.o -00005 -0.00103 -0.00040
4,0 -0.0010

-o.ooao
-0.00103

-0.00109 -0.00040
-O J30069

-0.0015
-omoao -0.00109 -0.00069

-0.00086 -0.00087 -o.ooao
::

-0.00099 -oJ30089
-O.JJ017 -0.00095 -0.00084

8.0 -0.0019 -0.00097 -0,00077 - o; o-ao -O ZOT99
-0.0017 -oDO099

- 0=0 ;7 9
-oaoo87 -– ——

1:: -0.0019 -O LIO 094 -000096 -o Boao
lao

-0.00089 ‘-
-o.ooal

-0.00099
-0.00097 -000097 -oaoao

14.0
-0.00089

-0.0019 ~:::;;;
-OJ30099

-ODO066
16.0

-0.0030 -0.00119
-00023 -0.00061

-0.00069
-0.0030

17.5 -0.0019
-0.00139 -O L) O059

-0.00176 -0.00061 -0.0010 -0.00188 -0.00059

0.80 - 4.0 -0.0007 -0.00096 0.430085 -O DO07
- :D

-0.00099
-O QO07

OfiO080
-Oaolol 0,00047 -0.000-7 -0.00109 :.00050

-0.0005 -o.oo toa 0.DOO05 -0.0007 -0.00109
-OQO08 -0.00103 -0.00047 -0.0010

::
-0.00109

-0.0013
-0.0005U

-0.00101 -0.00073 -Onolo -0.00099 -0.00069
-0.0017 +::;;:

$:
-0.00081 -oaota -0.00099

-00015
-0.00079

-0.00068
8JJ -0.0015 -0.00101 -0.00048 -07077 - 0;0 o—99 -0.00049‘—

-O D015 -0.00091
1::

-0.00113
-0.0015

——
-0.00093 -onolo3 -0=077

18D
- 0;0 o-99 -0.00109

-0.0019 -0.00103 -().00081 -0.0019
14.0 -o.oo ai

-OBO1O8 -0.00079
-O J30119 -0.0008s -o.ooa2

16.0
-0.00118

-0.0016 -0.00148
-0.00079

17.5 0.0005
-0.00070 -OJ3019

-0.0028>
-0.00158

-0.00011 0.0009
-0.00069

-0.00315 -0.00010

090 - 4.0 ‘0.0008 -0.00101 0.00095 -0.0010
- :Ll

-0.00109 0.00098
-O Q015 -0.00108 0.00054 -0.0010 -0.00109 :.00049
-0.0015 -0.00111 0.00003
-OD080

-0.0010
-0.00109

-0.00109

::
-0.00057 -O D015 -0.00109 -0.00059

-oao $30 -0.00106 -0.00085
-o.oo8a

-0.0019 -0.00109
-0.00102 -0.00087

-0.00088
-0.0019

%’
-0.00099 -o.000e9

-o.ooa4 -0.00100
8.0

-0.00075 —- -- -—
-0.0017 -o.oo loa

9B
-000068

-onoa4
-o.ooa4 -0.00099

-oDoo9a
-0.00069

-0.00140 —- --
10Q -o.ooa6 -oDO098 -oaoiaz -o.ooa4 -0.00099-
Iaa

-0.00119
-o.oo aa -0.00110 -0.00093 -0.ooas

14D
-0.00109

-oaoa2
-0.00099

-o.oola3
16.0

-0.00111 -o.ooa4 -onola9 -0.00119
-0.0081 -o.oola8 -0.00144 -O DOZ6 -0.00138 -OD0148

0s 3 - 4.0 :::):$ -0.00101
- ;4 -O DO1O4 W;: ::::;: ::$$;:;

0.00109

-0.0005 -0.00107 -00010
&20060

M
-0.00119

-0.0010 -0.00107 -oKJ(lo6a -0.0010
4.0 -0.0005

-0.00109 -0.000s9
-0.00106 -0.00100 -0.0010 -0.00109

-00017
-0.00099

-0.00100 -0.00086 -o.ooao
$:

-0.00099
-0.0017 -ono loa

-0.00089
-On O067 -— —- ——

-0.0014 -O J3O1O7 -0.00039
:2

-o.ooao -0.00119
-0.0012

-0.00040
-0.00116

10.0
-::;:::

-0.0010 -0.oolae -0;0;0 —
lao

-0.001-38 ‘-
-0.0018 -o.ooi aa -0.00079

0.00010
-0.0020 -O LJ0148 -O J30030

095 - 4.0 -oaoo7 -0.00100 o.oola5
- 2.0 -0.0007

-o.ooa9 -0.00099
-0.00104 0.00071

o.ooli9

-oBoi3
-0.0013 -O DOi19 ;DO059

-o DO1ll o -0 .000.9
L

-0.00109
-0.0015 +:;:: -().00079

4.0
-0.001? -0.00109 -ODO 079

-0.0017 -o.ooi30 - oaoao
6.o -04)019

-0.00109 -0.00119
-ono loa -o.ool ia -o Doao

7D -o.ooao
-0.00099 -OJ20099

-0.00099 -O DO099 —— -—
-oDoao -o f)oo97 -o.ooioa

:: +!;:;
-o.oo aa -0;0709

-o.000a6 -0.00116
-On O069

10.0 -0.000s4 -0.001i6 - 07031 -0;00—89 -OZOT09
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TABLE III.- LATEFML AND DIRECTIONAL STABILITY DATA - C!ontinued

(b) Wing-fuselage combinations - Concluded

M

Oas

060

0.60

0s0

093

095

11-----

J--2=

- 4.0
- 2.0

L
4.0
6.o
7.0
8.0

1:$
12D
14D
16.o
175

- 4D
- 0.0

L
4.0
6.0
7.0

:2
10.0
12.0
14.0
16.o
17s

- 4.0
- 2.0

L

%
7.0
8.Q

1::
I a.o
14D
1643

- 4D
- aD

:D
4.0

%

%
10.0
12.0

‘0.0006
-0.0023
-onoa4
-o.ooas
-o.ooas
-o.oo3a
-04035
-0.0037
-0.0037
-0.0039
-0.0045
‘0.0046
-0.0047
-0.0048

-o.ooa3
-oaoa7
-o Q027
-oaoa7
‘OD030
-o.oo3a
-00034
-0.0034
-O J) 039
-0.0037
-0.0040
-0.0042
-0.0041
-0.0045

-01)025
-OD030
-0.0030
-o.oo3a
-0.0030
-0.0040
-0.0042
-0.0039
-0.0044
-OJY044
-0.0049
-0.0047
-O JI053

-omoao
+ICI::3

-ono3a
‘OD030
-0.0037
+)::$;

:::::;

-0.00s0

-0.0017
-0.001.5
-oao ai
-O JJ023
-0.0031
4:;;

-0.0039
-OJ3041
-0.0046

Highwing

n=10S II

-lJL

——
-0.00022
-0.00057
-OJJO1O1
-oaol aa
-0.00137
-0.00134
‘OB0128
-0.00113
-ooola8
-0.00103
-0.00075
-0.00055
-o.000a3

0.00017
ooooao
o.0006a
0.00114
0.00140
oao134
oaoi aa
0DO099
tllJo123
0.00136
0J30098
0J30083
U.000S3
000089

I --

I-0.00114-oQoi3a

000045
0LIO014

-0.00066
-tl,J)O136
-OJ30176
-Oaolso
-o.oola9
-0.00097
-0.00072
-omoo55
-L)L)0144

0.00040
~mlml::

-0.00159
-oDoaol
-IJ.00168
~c)::cl::

-().00156
-oD0161

r%0.0007-:.ooas
-onoa7
-o.oo aa
-oaoa9
-0.0032
-OD034
-0.0010
-OD041
-0.0041
-0.0043
-O J3049
-o.ooa3

-00018
-00022
-o Doa3
-o.ooa7
-oaoa3
-0.0037
-OQ037
-0.0039
-0.0034
-o Qo4a
-0.0045
-00047
-0.0050

0.00019
-0.00016
-oaoo51
-0.00093
-o.oolal
-oaoia9
-oaolas
-oaolau
-0.00105
-o.oola3
-o DO 095
-0.00067
-0.00047
-0.00011

I
-0.00075
‘0.00076
-0.00087

oDOO
0.000
0.000
0.001
O.ooi
m:;

0.001
0001
0.001
0.001
Onol
0.001

30
17
67
a4
49
41

::
63
39
09
13
34

0.00045
-0.00013
-0.00066
-0.00130
-0.00269
-0.00144
-oaola5
-o Kloo99
-O DO067
-ortoo3a
-0.00062

0.00057
-0.00007
-oJ30069
-omo 147
-0.00%96
-o Do15a
-0.00136
-OKJ0131
-OD0160
-oDo15a
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TABLE I.II.- LATERAL AND DIRECTIONALSTABIZZYYDATA- Continued
(c) Fuselage-tall combinations

—

. —

I-kxizontoltoilon

M %%

%,,

=0.203, Iv

E

~=(1463 =CL2S7, 1“/

Cy c“ c1-2i2-
0s 5 -0.0085

-0.0095
-0.0095
-0.0094
-0.0100
-n Llo99
-0.0099
-O.O1O5
-0.0105
-0.0115
-0.0106
-0.0106
-0.0107
-0.0114

-0.00139
-C).oolas
-L1.ooloe
-U.00094
-U.00084
-L).00074
-UDIJ 073
-0.00064
-0.00059
-0.00053
-U.OIJ045
-0,00050
-0.0003s
-o.000a3

0.0043’9
000438
0.00440
0.00440
0.00445
0.00446
0,00446
0.00445
000443
0.00437
0.00418
0.00397
0.00396
0.00373

-OJJ0211
-0.0019s
-o.ooi7~
-0.00151
-o.ooi34
-Oaoill
-0.0010$
-0.00103
-0.00092
-0.0008[
-0.00077
-o.0007t
-0.000s1
-0.0004C

-0.00223
-0.0019s
-OQ0175
-0.oolst
-0.0014L
-0.oolal
-0.00112
-0.oolot
-0.0010:
-0.0009Q
-0.0008P
-0.0007s
-0.00065
-OJ30052

- 4.n
- :.0

-o.ola3
-o.oia5
-o.ni2i
-0.olle
-Omlao
-OL1117
-00116
-0.0114
-0.0112
-0.0111
-onl(18
-0.0105
-0.0105
-0.0102

an
4.0

:;

1;:
12.0
14.0
16.0
1 ?5

0.60 - 4.0
- a.o

:.0
4.0
6.0
7.0
e.o

1!:
12.0
14.0
16.o
17.5

-0.0103
-0.0103
-0.0099
-n,oo9e
-0.0100
-CLO097
-1-).00Y7
-0.0097
-oI!096
-0.0096
-0.0092
-0.0089
-n9088
-OJ3091,

0.00347
0.00337
0.00333
0.00327
0.00329
0.0033[)
0.00331
o.oo3a9
oao3a5
0.00329
0.00302
oaoa85
0,00272
0.00254

-0.0014s
-U.oolsa
-OD01L3
-0,00101
-U.00090
-L1.oofJ78.
-0.00074
-u.00069
-U.00066
+:::::

-0.ouoso
-0.00040
-0.00032

-0.0133
-00131
‘0.0129
-OD125
-0.0123
-0.0124
-oala4
-00123
-0.0123
-0.0120
-0.0114
-0.0111
-00109
-0.0100

0.00476
0.00468
0.00469
0.00460
01)0466
0.00467
o.oo47i!
0.00465
0.004s7
0.00445
04)04al
o.oo40n
0.00386
0.00367

-0.00236
-090213
-o.oo18e
-0.00165
-0.00147
-o.ooiae
-0.ooias
-0.00132
-0.00111
-0.ooloa
-oaoo9c
-0.00077
-0.0006S
-Oaoosc

0.80 - 4.0
- :.0

2.0

2.$
7.0
8.0

1:::
za.o
14.0
16.o
1 ?.5

-n.ollo.
-0.0106
-0.0103
-OA098
-0.0100
-0.0099
-0.0099
-0.0097
-0.0098
03;::

-0.0091
-0.0092
-ono93

0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

384
376
3?3
355
356
359
355
353
354
356
338
31a
306
306

-C1.ooi45
-(1.00131
-0.00114
-0.00100
-0,00090
-0.00080
-U.000eo
-U.0U075
-u,0L1062
-U.00050
-U.00047
-0.0U045
-0.0U035
-0.00023

-OD%47
-0.0145
-00140
-0.0134
-0.0135
-0.0133
-o.o13a
-o.ola7
-o.ola9
-o.ola6
-0.0122
-0.0119
-0.0119
-0.0118.

-0.0%s4
-0.0150
-0.0145
-OJJ137
-0.0139
-00131
-o.oiae
-o.oia5
-0.0124
-0.0119
-0.0138
‘0.0136
-0.0138

0.00540
0.00533
0.00532
0Q0514
o.oo5a7
0.00529
0.00519
0.00495
0.00499
0.00488
ono459
0.00447
:::.lg:

0Q0574
000571
0.00567
oao519
0L)0547
0D04R?
000477
0.00473
0.00518
0.00559
0a0556
o.oo56a
0.0058S

090

093

395

-().01
-Oal
-0.01
-0.01
-n.ol
-0.01
-0.00
-0.00
-0.00
-001
-OD1
-n.oi
-0.01

18
17
14
oa
04

::
98
97
09
15
16
14

0.00425
o.oo4a7
0.00419
o.oo36a
0.00380
0.00356
0.00349
0.003s1
0.00347
0.oo4111
000434
0.00444
0.00444

-0.00158
-0.00129
-U.00114
-0.00099
-0.00087
-o.0009fl
-[),00095
-0.00086
-U.00079
-0.00033
-U.00017

-o.ooasl
-0.00214
-0.0016s
-o.ooi6a
-0.00146
-0.00151
-000147
-0.00130
-0.0012s
-0.001U5
-ODO076
-0.00061
-0.0004s

-0.60005
0

4Jg~;;

-o:oi14
-o.oloa
-0.0100
-0.0094
-0.0092
-0.0090
‘0.0088
-0.00B1
-o.oio~

0.00430
o.oo4a5
0.00406
0.00349
0.00339
ooo3at
000311
0AI030U
0.00288
oooa4e
0.003s3

-0.00174
-0.00142
-U.00117
-0.00096
-u.00088
-0.00092
-u.00087
-U.0008a
-0.00077
-0.00076
-0.0000s

- 4.0
- ;.0

a.o

2:
7.0
8.o

1 i%
12.0

-0.0157
-0.0153
-0.0143
-0.0135
-oa131
-o.oiai
-0.0120
-0.0115
-o.olla
-0.0107
-o.oia5

0.40598
0.00589
0.00545
000509
0.00506
000459
000453
000439
0.00425
oJ3039a
0.00489

-o.on279
-o.oo&3a
-0.0018Y
-0.00163
-0.00149
-0.00144
-ODO13.9
-0.00129
-0.00119
-000113
-0.00051

0.00463
o.oo43a
0.00396
0.003s3
:::::1

oDoa87
0.00263
oooaie
o.ooai4

0.00646
0.00619
0.00s74
o.oo5a7
o.oo5a6
0.00493
0.00466
000444
oao4al
0,00380

-0.01!44
-0.0119
-0.0110
-0.0101
-OJJ098
-0.0089
-0.0085
+g;:

-00071

-t)lJo159
‘0.00127
-0.00097
-000078
-OJ)O065
-0.0006s
-0.00064
-0.00060
-U.00057
-cJ.00060

-0/2167
-OD157
-0.0147
-o.o13a
-0.0137
-0.0128
-oa*a3
-0.0117
-OQ114
-0.0106

-0.00!266
-omo2al
-o.ao17tJ
-0.0014s
-000ia5
-04)0117
-CJ.ooluti
-0.00100
-000095
-0.00088

-,

.
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TABLE III. - IATERAL AND DIRECTIONALSTAMZITY DATA-

23

.

.

continued
(c) Fuselage-tail combinations - Continued

M %

oas - 4.0
- 2.0

:.0
4.0
6.o
7.0

;:
100
iaa
14.0
16.o
17s

0.60 - 4.0
- p

an

::
7’.0
8.0
9.0

10.0
i an
14.0
16.0
17.6

0.80 - 4D
- :.0

2D
4n
6A
7.0

%?
10.0
1 aa
14.0
16.o
17.5

090 - 4.0
- :Jl

an

::
7.0
8.0
9.0

10.0
la.o
14D
16&

0s3 - 4.0
- an

o

::
6.o
7.0

s%
10.0
1 a.o

0s 5 - 4.0
- a.o

:.0
4.0
6a
7.0
8.0

1:$

Horizontaltailon

S#Sw=02S7 , Lhw =0.599

%8

-0.0099
-ona95
-0.0089
-0.0093
-o.oo9a
-On O89
-0.0093
-0.0091
-OJ3090
-0.0088
-0.0086
-0.0083
-0.0085
-a.oo83

a.oa 468
0.00456
0.0045’5
::::::

000443
:::::;

0.00440
000437
o.oo4a7
0.00390
0a0382
ooo3a5

-C).OU145
-0.00128
-OLIO1O6
-0.00087
-oDoo7a
-0.00056
-0.00047
-0430044
-0.00037
-o.0003a
-0.00014
-0.00017
0.00007
0.00014

-0.01
-OJI1
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-aD1
-0.01
-Oal
-0.01
-0.01
-OD1

25
as
a3

ii
17

::
ao
17
14
04
07
04

0006a6
0.00624
0J30607
0.00599
0D0600
0.00602
0.00599
0LI0603
0.00597
0.00581
0.00559
0.00519
o.oa5i5
oao 45a

-o Doaa3
-0.00199
-o J30t71
-0.00145
-o.oola2
-oooioa
-omoa9i
-ooooaa
-0.00074
-OJIO066
-0.00050
-0.00043
-o Llao16
-0.00007

-OJJ1
-0.01
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-moo
-0.00
-1-lao

o.oa490 -
o.oa477 -
On0469 -
0.00456 -
0.00454 -
0.00461 -
0.00463 -
0.00457 -
0.00448 -
0.00445 -
o.oo4a7 -
0.00401 -
0.00367 -
o.oo3a4

0.00151
rJ.oo134
0.00112
0.0U093
oLloo66
00006E
0.00055
o.000sa
0.00047
0.00036
o.000a6
0.00016
U.000ol
o

-0.01
-0.01
-0.01
-a.ol
-0.01
-OD1
-Oni
-OD1
-OD1
-001

o.oo 67a
0~0653
0.00650
0.00636
0.00638
0.00640
0.00644
aao 63?
o.oo6a7
0J06z3
000587
0.00560
0.00529
0.00485

-0430a35
-o Iloao6
-0.001?7
-0.00159
:g:m:;~

-0.00092
-0.00083
-o.ooa77
-OJ30070
-0.00054
-0.00039
-o.000a5
-0.00007

-OD1
-a.ol
-OKI1
-Oal

-0.0106
‘OD1O4
-OD1O2
-0.0097
-0.0096
-o.oa96
-OD097
-aBo95
-0.0097
‘OD099
-0.0100
-oaosa

0.00531 -
o.oo5a4 -
0.00517 -
0.00495 -
a.oo49a -
0.00497 -
0.004s9 -
0KJ0484 -
0.00490 -
!33::;: -

o.oa 436 :
o.oo4a9 -
o.oo4al

0001
0.001
OQol
Unoo
0.000
0.000
0.000
U.000
0.000
0.000
Onoo
Onoo

59
38
15

;:
65
65

:;
27
09
14

-OB1
-OD1
-aD1
-a~l
-0.01
-0.01
-0.oi
-0.01
-0.01
-0.01
-0.oi.
-0.01

40
36
3a
a7
a7
a6
aa
25
25
a4
18
15

0LI0743
01r07a6
Oao?l. o
0.006SS
0J20688
a.oo 690
0.00680
0.00667
0D0666
:$:::;

0.00593

-oaoa47
-0330a17
-0.00183
-OD0154
-0.00133
-O DO1O9
-o BO1O6
-0.00101
-o fioo8a
-0.00065
-o.0005a
-0.00037

-oDo9a
-0.0094

o.000oa
o.000ta E:

51
49
40

;:
30
a7
a6
a3
ao
40
39
39

0D0585
0.00581

-:::;;:

-o.ooa67
-oao2al
-0.00188
-0.00155
-0.00130
-0.00130
-0.00122
-0.00107
-0.00096
-0.00103
-oDoo3a
-0.00012
0.00010

-oaoaea
-000aa9
-0.001s3
-0.00154
-oaoz3a
-o.oola5
-0.00115
-0.00106
-0.00096
-~LIO086

-000a93
::: CI:::

-000154
-0.00139
-0.00117
-0.00108
-0.00098
-0.00095
-o.0009a

o.oa 789
oao 793
0.00750
0.00715
0J0736
oao 70a
0.00685
aoo 67a
o.oa 641
o.oo6ao
0.00748
0.00751
0.00750

-0.0117
-o.olla
-0.0111
-0.0101
-OJ31O4
-0.0101
-0.0100
-0.0098
-0.0097
-0.0096
-0.0111
+#; ;

0.00578 -0,00179
0.005s1 -OD0133
0.00566 -0.00115
o.oo 50a -wauo91
oao5ao -o.aoo7a
oDo5a5 -0.00078
ofio 50a -UD!J073
0.00497 -LI.00065
o.oo49a -ULIO 054
0.00485 -0.00063
0.00583 0.00014
0.00586 oaoo2a
0.00585 ODO 038

-0.01
-0.01
-0.01
-001
-0.01
-0.01
-0.01
-0.01
-001
-0.01
-OD1
-Oml
-0.01

-O J1119
-onl17
-0.0113
-0.0100
-oma99
-a.oo96
-0.0095
-aao93
-0.0089
-o.oosa
-0.0101

0.00598 ~mlm:;
$):::::

-000111
o.oa489 -0.0U090
oao 484 -u.00076
000473 -U.00079
0.00470 -0.00073
0.00454 -u.0U06a
0.00417 -odoa59
0.00375 -ODL)054
a.oo499 o.000as

-OD1
-0.01
-Oal
-0.01
-OD1
-0.01
-0.01
-0.01
-0.01
-a.ol
-a.oi

0.00810
0.00801
o.oo74a
0.00700
0.00694
o.oo 65a
0fi06a8
0.00608
o.oo 58a
0005s1
0.00684

-oDlao
-0.0118
-0.0109
‘0.0098
-0.0093
-o fio9a
-et.oo9a
-0.0089
-oao8a
‘OD084

-0.01
43$;

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

0Q0846
04)081a
a.oo755
a.00678
0.00653
OD0616
0.00604
o.oo5ea
o.oo5as
0.00489
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TABLE III.- IATERAL AND DIRECTIONAL STABILITY DATA - Continued
(c) Fuselage-tail combinations - Concluded

M I %J

025

0.s0

0.20

0s0

093

0.95

- 4.0
- 2.0

:.0
4.0

:::
8.0

1:+’
12.0
14.0
1 SD
17.3

- 4.0
- 2.0

:.0
4.0

%

H
10.0
18.0
14.0
16.0
17.5

- 4.0
- :B”

a.o
4.0

:;

1:$
12.0
14.0
16.0
175

- 4.0
- a.o

o
2.0

2:
-/.0

R
10.0
12.0
14.0
16.0

1 Horizontaltoiloff

0.005a6 -0.00239
0.00580 -oooai3
000570 -0.00184
0.00S64 -0.00167
0.00563 -0.001s5
0.00556 -o.ooi.CIY
0.00548 -O DO 099
0.00541 -0.00083
0.00529 -0.0007s
0J30SZ3 -0.00066
0.00s13 -0.00050
0.00495 -0.00034
0.00461 -0.00021
0.00414 -0.00011

~~ =0203 , I@w 00.620 sv/sw=o,2s7, Iv/b.#=0.s99

c~
C% Cb

Cyfl GB
I

c1
B

-0.0098 000446 -000160 -O K1113
-0.0095 0,00439 -o.ooj.33 -00115
-00089 0.00430 +:;;;; -0.0111
~m:: 0.00420 -0.0108

0.C.0420 -0.00082” -O KJ11O
-0.0089 0.00411 -0.00064 -0.0112
-0.ooee 0.00404 -0.0Q061 -0.0104
‘00086 0.00400 -(J.00056 -0.0103
-I)Q085 0.00391 -0,0004s -0.0106
-0.0088 0.00380 -0.00039 -0.0105
-0.0086 0.00364 -0.00031
-oao83

-o.oioa
oao 34a -w3008a -0.0098

-0.0080 0.00309 -1).0001? -0.0096
-o.oo7’e 0.00866 -ODOO07 -0.0101

-00098 0.00457 -L1.ooi68 -0.0120 o.oo6a4 -o.ooa57
-0.0092 0.00449 -0.00149 -0.0117 0.0061% -o.ooa25
-0.0090 0.00439 -0.00129 -0.0115
-0.0088 o.oo4a5

0.00601
+:::::

-0.00196
-0.0114 03JOS95 -0.00169

-O DOS7 0.00419 -0.0103
-0.0086

o.oo 59a
0.00413

-0.00142
-o.0007a -0.0110 0.006R4

-O J3088 0.00413 -0.00064
-0.00115

-0.0112 0.00578 -O LIO1O3
-0.0089 0.00402 -11.00055 -O J3107 o.oo 57a -0.00091
-0.0087 0.00398 -0.00049 -0.0107 0.00564 -0.00081
-0.00S6 0.0038”9
-o.ooe3

~:::cl$: -0.0106 0.00557
0.00373

-0.00071
-O Q1O3 0.00544

-0.0079 0.0034s -0.00024 -onlo3
-000054

0.00654 -0.00043
:::;;: 0.00309 -0.00019 -0.0100 000484

0.00263 -0.00011 -0.0099
-0.000a6

0.00440 -0.00014

-0.0103. 0.00490 -0.00182 -o.ola5 0.00677
-onioa

-o.ooa72

-0.0095 :$::$; ::”::;;~ ::$; :; ;:;~:: ::$:; ;!+

-0.0094 0.004s5 -u:oal ia -0.0118
-0.0093 0.00448

0.00634 -0.00175
-0.00093

-00092
-0.0114 0.00628 -0.00146

0.00446 -0.00075 -0.0113
-n.oo9a

0006Z0 -0.00120
0.00441 -0.00067

-o.oo9a
-oaii3

0.00432
0J301514 -0.0010

-0.00059 -0.0112 0~0607 -0.0009 z
-0.0093 o.oo4a7 -0.000s0 -0.olli
-0.0091

0LI0600 -0.00U82
0.00417 +::!;; -0.0111

-0.0090 0.00399
0.00590 -000072

-0.0107 o,oo 57a -000054
-0.0086 000370 -0.00024 -0.0104 0,00549 -O LIO04LI
-0.0083 0.00330 -0.00019 -0.0100
-0.00H0

0.00514 -0.00026
0,0028a -O LIO014 -0.0099 0.00477 -0.00021

-0,0104 000527 -000189 -0.0133 0D0717
-0.0101 0.00514

-0.00288’
-0.00165 -O L1131 0.0070s

-0.0099
-oao asa

000499 -0.00140 +::;: 0.00669
-0.0096 oao47e -000114

-o.ooai9
0.00670 -0.00186

-0.0096 0.00474 -0.00096 -o.oi aa 0.0066s -0.00155
-0.0095 0.004-/0 -0.00075 -00121 0.00654 -oaola9
-0.0095 0D0465 -fJJ)O067 -0.0121 0.00650
-n.oo92

-.0.00114
0.00455 -0.00059 +;;: 0.00640 -0.00101

-0.0094 0.00445 -0.00050 0.00630 -r).000R9
-00091 000437 -0.00044 -o bl17 0.00620
-0.ooee

-13Alou75
0.00415 -0.00034 -0.0114 0.00602 -0.00058

-0.0085 0.00384 -o.000a4 -oalla 0.00s’76 -o .0004a
-0.0083 0.00334 -0.00019 -0.0109 0.00541 -0.00032

-0.0110 0.0 543
8

-0.00195 -0.0136 0.00737 -oBoa93
-0.0106 0.0 53U -v.00i68 -00133
-n.olfJ4

o.oo-ta5 -oaoa69
0.00515 -0.00143 -00131 0.00704 -0.00224

-0.0099 0.00486 -o.oolao -0.0128 0.00683 -0.00190
-0.0099 oDo 4a’? -0.00099 -o.ola6 0.00679 -0.00161
-0.0098 0.00481 -000081 -o.ola4 0.00670 -0.00130
-0.0097 0.00478 -(J.00069 -0.0124 0.00664
-0.0095 0.00467

-O LJOii6
-0.00060. -0.0124 0.00655 -0.00203

-0.0095 :g; m:; -ODO05Z -0.0120
-0.0096 -0.00045

0.00643 -0.00090
-0.0120 0.00634 -0.00079

-0.0091 0.00426 -0.00034 -o Qlle 0.00616 -0.00060

-O J3114 0.00566 -0.003.98 -0.0146 cm;:; -o.ooa99
-0.0110 0J30541 +:;::., -0.0143 -0.00261
-0.0106 ;;::;: -oa139 0907=0 -o.ooaa5
-0.0101 -OJIOIY.8
-0.0103

-0.0i36 0.00’?03 -o.oo 19a
0.00500 -0.00098 -o fJ135 0.00700 -0.00161

-0.0101
-0.0100

0.00496 -().000-79 -o.oi3a 0fi0689
0.00491

-0.00130
-0.00070

-0.0098
-00132 o.oo6a5

0.00482 -L).00061T -o.oi31
:$:CM:*;

0.00675
-0.0099 o.oo47a
-0.0096

-0.00052 -0.0130
0fi0464

0.00662 -O”QO091
-U.00045, -O J3130 0.00651 -0.00080

.

,

.
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TABLE III.- LATERAL AND DIRECTIONALSTABILITYDATA- Concluded
(d) Fuselage alone

0.25 - 4.0 -0.0007 -0.00104 0.00007
- 2J2 -0.0010

-00013 -0.00109
-0.00107 000007 -0.0015 -0.00112

0
:

-0.0005 -0.00110 OX)OO03
2.0

-Oaolo -oaoi17
-0.0008

-0.00005
-0.00107 -OJ)OO02

4J3 -03003
-O K)OLJ9 -0.00114 -0.00012

-0.00101 -0.00007 -0.0013 -0.00111 -000013
-0.0005 -o fJolol -0.00010 -00015

%
-0.00106 -O DO 017

-0.0010 -0.00101 -ODO012
-0.0014

-O Q019 -O flolol
-O DO 096 -0.00017

-0.00019

;: +m::g
-0.0017 -0.00105

-000097
-0.00020

-s).otso19
10.0

-0.0020 -0.00098 -0.0001s
-O DO 094 -000017 -o D019

12.0 -0.0012
-O DO 097 -0.00020

-0.00091 -0.00019
14.0 -0.0019

-00021
-0.00093

-0.00094 -0.00022
-0.00024

160
-0.0022 -oaoo88 -o.000a~

-0.0021 -0.000 80 -0.00026
17.5 -0.0030

-0.0030 -0.00073 -0.00024
-0.00056 -0.00021 -0.0049 -0.00014 -0.00011

0.60

0.20

- 4JI
- 2.0

h
4s

:;

9.0
10J3
12.0
14.0
16D
17.5

-00018
-oao17
-0.0015
-0.0017
-0.0017
-0.0019
-0.0020
-0.0019
-0.0020
-0.0022
‘0.0024
-0.0028
-0.0035
-0.0044

-0.00111
-0.00111
-0.00112
-0.00111
-0.00108
-OQO1O5
-0.00102
-oaolo2
-0.00101
-OBO 099
-0.00097
-030096
+l:l;:

0.00008
0.00005
0.00002

-ODOO03
-0.00006
-0.00012
-0.00014
-0.00015
-U.00017
-LIJ30017
-0.00021
-ODO024

4::;:

-0.0013
-0.0013
-ono15
-0.0015
-0.0017
-0.0019
-0.0020
-oao19
-0.0021

-000111
-0.00116
-oaol14
-0.00114
-Oaollo
-0.00105
-O KIO1O2
-O JIO1O1
-0.00098
-OJ30099
‘0.00096
-0.00091
-0.00064
-0.00019

0.00010
0.00005
0.00002

-onooo2
-0.00005
-0.00008
-0.00012
-0.00012
-000014
-0.00015
-0110019
-0.00021
-0.00016
-OKIOO05

-0.0022
-0.0035
-0.0051

-tLOt)024
‘0.00023

- 4.0
- ‘&O

2.0
4D
6.0
?n

::
10.0
12.0
14.0
16D
175

-0.0015
-0.0013
-0.0013
-0.0013
-00013
+3;:;:

-0.00110
-ODOIZ1
-0.00112
-000111
-0.0010s

0.00008
0.00003
0.00002

-olYooo3
-oaooo9

oao17
0.0015
0.0013
0.0015
0.0015
oao17
0.0017
o11o19
0.0020
0JJ022
0.0024
0.0026
0.0035
0.0044

-Ono
-0.00
-0.00
-0.no
-0.$)0
-0.00
-OQO
-0.00
-0.00
-0.00
-0.00
-0.00
-Ono
-ODO

115
L18

0.00005
0.00004
0119

118
113
1-1o
105
102
101
099
102
099
084
056

-0.00005
-0.00007
-0.00012
-0.00014
-0.00015
-o f)oo L7
-0.00019
-oaoo22
-0.00026
-0.00023
-0.00018

-0.00103
-O DO1O2
-onolo2
-0.00101
-0.00101
-0.00102
-ODO1O2
-0.00098
-0.00094

-O DOO1O
-0.00012
-0.00014
-Oaools
-O LIO017
-0.00021
-tJ.00024
-0.00026
-0.00028

-0.0019
-0.0019
-0.0020
-0.0021
-0.0026
-00031
-0.0035

0.90 N
L
:$’
7.0
SD

.N

.2.0

.4.0

.6.o

-0.0013
-0.0012
-0.0013
-0.0013
-OJ3013
-0.0015
-0.0015
-0.0017
-0.0017
-0.0019
-0.J3021
-0.0024
-0.0030

-0.0011s
-o D0116
-0.00117
-0.00116
‘O D0113
-0.00110
-O QO1O9
-0.00106
-0.00104
-0.00104
-0.00103
::;:;::

0.00008
0.00005
Omoooa

-0.00002
-0.00007
-IJDOO1O
-UDO012
-uaoo12
-U.00014
-uaots15
-uaoo21
‘U.00024
‘0.00026

-0.0018
-0.0017
-00015
-0.0017
-0.0018
-0.0020
-0.0020
-0.0024
‘O D024
-0.0024
-0.0026
-0.0029

-0.oolao
-0.00121
-onola2
-O QOI!41
-0.00118
-000112
-0.00109
-0.001L17
-0.001U6
-O J3O1O4
-O QO1O3
-0.00106
-0.00093

000010
0.00005
0

-6nooo3
-oaooo7
-0.00011
-0.00014
-0.00015
-0.00017
-o fJoo19
-0.00024
-0.00026
-0.000z8-0.0035

0s3 -0.00
-OAO
-040
-0.00
-0.00
-0.00
‘OAO
-0.00
-0.00
-Ono
-000

17 -
15 -
13 -
15 -
15 -
17 -

;; -

;: -
a4 -

OB o
0.00
ODO
0.00
ODO
0.00
0.00
Ono
OB o
ODO
000

118
121
119
119
116
113
110
111
109
110
110

0.00008
0.00005
0

-U.00003
-0.00007
-U IIOO1O
-0.00012
-SIDO 014
-O J)O015
-0.00017
-oaooal

-0.001.5
-oao13
-0.0012
-O J2013
-0.0015
-00017.
-0.0017
-omo19
-o.ooao
-0.0022
-o.oo2a

-0.00
-0.00
-0.00
-Ono
-0.00
-0.00
-0.00
-0.00
-Oao
-0.00
-000

118
123
122
123
118
112
109
:::

106
107

0.00008
0.00005
0

-O QOOU5
-0.00008
-oooo ia
-000014
-0.00015
-0.00017
-0.00019
-0.0CI022

0s 5 - 4D
- :Jl

2.0
4.0
6Jl
7.0

%
10Q

- Oao
-0.00
-0.00
~:;:

-OQO
-0.00
-0.00
-0.00
-Ono

13

::
12
la
13
15
17
17
19

0.00
0.00
0.00
0.00
0.00
0.00
Oao
0.00
0.00
0.00

115
118
117
116
115
112
109
109
104
106

0.00007
gJJooo3

-UDOO03
-ODOO07
-uaoola
-0.00014
-0.0001s
-0.00015
-(J.OLI019

-0.0
-Oa
-0.0
-oD
-OD
-on
-on
-oD
-0.0
-0.0

017
’015
015
015
017
019
oao
oa2
022
0 aa

-Ono
-ODO
-OJ30
-Oslo
-0.00
-0.00
-0.00
-0.00
-0.00
-ODO

118
la4
124
123
118
112
110
109
106
106

0.00007
:.00003

-0.00005
-0.00008
-onoo13
-0.00015
-0.00017
-0.00017
-onoo20
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TABLE IV.- RUDDER EFFECTINENXSS DATA
(a) Md-wing, ~ x 6.3°

Sv/~ =0.203 , Iv /bW =0.620 , 8r =00

M P
CL cm CY Cn 5

0s5 -10.0 0.313 0.0060 0.0?2
- 8.0

-0.0464 0.0122
0.314 0.0067 0.067 -0.0301 0.0107

- 6.o 0.316 0.0075 0.042 -0.0265 0.0001
- 4.0 0.31?’ 0.0091 ().024 —— .—
- 2.0 0.314 043098 0.016 -0.00’?2 0.0023

0 0306 0.0111 0.009 0.0035 -0.0006
2.0 0.312 0.0105 -0.006 0.0107 0.0055
4.0 0.309 0.0087 -U.045 0.0232 -0.0066
6.0 0.307 0.0078 -0.056 03460
8.0 0.307

-0.0093
0.0073 —- 0.0491 -0.0118

10.0 0309 0.0063 -LJaoe 0.056S -0.0140
12.0 0.307 0.0054 -OJ.4T 0.0648 -0.0155
14.0 0.305 0.0040 -0.172 0.0742 -O LI169
16.0 0294 0.0022 -0.102 0.0815 -0.0184
17..5 0.287 0.0016 -0202 0.0065 -0.0187

0.80 -io.o 0.376 0.0140 03.12 -0.0530
- 8.0 0382 0.0122

0.0109
0.093 -0.0467 0.0095

- 6.0 0383 0.0129 0.068 -O J3323 0.0070
- 4.0 0.307 0.0132 0.046 -0.0200 0.0045
- 2.0 0.380 0.0133 0.023 -0.0083

0.387 0.0138
0.0016

0.002 0.0018 -0.0008
:.0 0.386 0.0134 -0.082
4.0 0.373

0.0120 -0.0034
0.0129 -0.043 0.0233 -0.0062

6.0 0370 0.0122 ::;:: 0.0372 -0.0087
0376

1:2
o.ola7 0.0480 -0.0109

0.363 0.0137 -0112 0.0560 -0.0127
12.0 0.358 0.0129 -0.136
14.0

0.0672
0.357 0J)113

-0.0151
-O L1.56 0.0739 -0.0169

16.0 0348 0.0066 -od79 0.0805 -0.0186
17.5 0337 0.0044 -0201 0.0854 -0.0195

0.90 -10.0 0.412 0.0123 Odll -0.0540 0.0119
- 8.0 0.412

2
0.091 -0.0461 0.0093

- 6.0 0.416
;::; :

0.067 -0.0340 0.0071
- 4.0 0.403 0.0143 0.045 -0.0208
- 2.0 0.414

0.0045
0.0155 O.oal -0.0091 0.0019

0.409 0.0174 -0.001 0.0015 -0.0005
‘;.; 0.403 0.0158 -0.026 0.0127 -OD035

0.406 0.0144 +;:
;: - 0.415

0.0238 -0.0064
0J3121

0.41.4
0.0376 -0.00e8

0.0110 -0.097 0.0485 -0.0111
10.0 0398 0.0100 -U.llz
12.0

0.057? -0.0147
0.393 0.0145 -U.137 0.0667 -0.0172

14.0 0392 0.0156 -OJ55 0.0739 -0.0196

0.95 -10.0 0.450 -0.0035 0.119 -0.0502 0.0189
: :.; 0.460 -C#mg: ;.::: -0.0493

0.454
0.0s.45

-0.0339 0.0071
- 4b 0.436 oko59 0:039 -0.0188
- 2.0 0.450

0.0040
0.0037 0.020

0.456
-0.0099 0.0011

0 0.0039 -0.006
0.4s 2

0.0022 -0.0006
2.0 0.0064 -0.019 0,0144 -0.0029
4.0 0.443 0.0066 -0.0”48 0.0242 -0.0059
6.0 0.459 0 -0.074 0.0388 -0.0112
8.0 0.476 - 0.00?3 -0.los 0.0523 -0.0154

10.0 0.472 -0.0022 -ola2
0,464

0.0590 -0.0195
;:.g 0.0062 - 0L3 9 0.0667 -0.0211

0.446 0.0099 -0.171 0.0756 -0.0233

.

*
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TABLE IV.- RUDDER EFFECTIVENESS DATA - Continued
(a) ~d-~ng, ~= 6.3°- Concluded

0.25

0.80

0.90

0.95

-10.0
- 8.0
- 6.o

- ::
0
2.0
4.0
6.0
8.o

10.0
12.0
14.0
1 6LI
175

-10.0
- 8.0
- 6.0
- 4.0
- 2.0

0
2.0
4.0
6.0

1::
12.0
14.0
16.0
17.5

-10.0
- 8.0
- 6.o
- 4.0
- .:.0

a.o
4.0
6.0

1 :“:
12.0
14.0

-10.0

- ::
- 4.0
- 2.0

0
a.0
4.0
6.0

1::
12.0
14.0

0.311
0.304
0.318
0.319
0.307
0.317
(-1.31a
0.313
;);;

o.31d
0307
0.310
0.303
0295

0.413
0.379
0.386
0388
0.388
0.386
0383
0.386
0.387
0.381
cl::;

0.358
0.348
0.335

0.415
0.417
0.422
0.420
0.417
0.415
0.414
0.417
0.421
0.420
0.420
0.412
OAOO

.0.484
0.474
0.467
0.469
0A71
0.47’1
0A64
0.463
0.476
0.477
0.481
0.473
0A62

0.0081
0.0084
0.0097
0.0103
0.0119.
0.0119
0.0118
0.0100
0.0950
0.0082
0.0068
0.0054
0.0040
0.0023
0X)063

0.0170
0.0141
0.0150
0.0150
0B146
0.0150
0.0151
0.0130
0.0130
0.0129
0.0130
0.0118
0.0097
0.0051
0.0024

0.0152
0.0143
0.0162
0.0176
0.0179
o.oi95
O.oiel
0.0151
0.0119
0.0111
0.0088
0.0123
0.03.43

‘0.0008
0.0081
0.0100
0.00
0.00
0.00
0.00
0.00

-0.00
0.00

-0.00
0.00
0.00

tv/bW❑0.620 , 8r = 10°

CY

0D94
0.096
0.073
0.046
0.026
0.013

-C)D09
-0:017
-0.046
-0.065
-0.089
-0200
-OL22
-LJJ57
-03.83

0119
0307
0.084
0.062
0039
0.02 a

-0.002
-L).030
-0.057
-().082
-0103
-OJ.28
-L)L50
-o.172
-03.93

0L20
0L07
0.664
0.O61
0.041
0.020

‘0.006
-0.028
-0.05!3
-0.080
-0200
‘OA24
-0.148

0235
0AZ5
0.090
0.066
0.045
0.018

‘0.008
-0.031
-0.058
-0.086
-0304
-OA30
-0254

Cn

-0.0625
-0.0546
-0.0425
-0.0300
-0.0187
-0.013.0
-ol)o17
0.0079
0.0212
0.0338
0.0449
0.0563
0.0644
0.0727
0L1788

-0.0631
-0.0609
-0.0474
-O D352
-0.0240
-0.0147
-0.003’7
0.0084
0.0227
0.03S6
0.0461
0.0571
0.0648
0.0217
0.0760

‘0.0662
-0.0614
-0.0493
-0.0364
-0.0250
-00150
-0.0036
0.0092
0.0234
0.0348
0.0452
0.0557
0.0632

-0.0761
,-0.0646
-0.0499
-0.0369
-0.0262
-0.0143
-0.0013
0.0104
0.0246
0.037’7
0.0454
3.0577
0.0668

O.oz
0.01
0.00
0.00
0.00
0.00

-0.00
-0.00

42
.23
97
65
35
11

:2
-0.0073
-0.0097
-0.0122
-0.0143
-0.0157
-0.0171
-0.0176

0.0122
0.0115
0.008.9
0.0062
0.0034
0.0010

-0.0019
-0.0047
-0.0074
-0.0097
-0.0116
-0.0141
-0.0159
-0.0177
-O J3186

0.01
001
0.00
0.00
04)0
0.00

-0.00
-0.00
-0.00
-0.01
-0.01
-0.01
-0.01

.31

::
X8”
~ 8,
73
04
38
65
90

0.0198
0.0137
0.0085
0.0055
0.0027
0.0017

-0.0009
-0.0044
-0.0097
-0.0128
-0.0163
-0.0215
-0.0233

.
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TABLHIV. - RUDDEREFFECTIVENESSDATA- Continued
(b) High Wing, ~ x 6.3° . -—

I sv/sw ❑0.203 , lv/bw=0.620 I
8.=10”M

0.2s

0.80

090

0.9.5

CY c“

r!
Cy

0s35
0L09
0.083
0.062
0.041
:.022

-0.020
-0.045
-0.076
-0.103
-0.129
-0.lsz
-o.178
-oa.89

Cn

-10.0
- 8.0
- 6.0
- 4.0
- 2.0

OJ.17 -0,0432
-().0339
-0.0235
-0.0146

0.0171
0.0136
0.0097
0.0066
0.0026

-0.0007
-LJ.0040
-0.0074
-0.0113
-0.0151
-().olee
-().0224
-0.02’72
-0.0312
-U.0349

0.0160
0.0120
0.0089
0.0055
0,0022
0.0010

-0.0041
-0.00’?6
-0.0111
-0.0144
-0.0176
-0.0217
-u.0257
-0.0300
-U.0338

0.0158
0.0119
0.0087

-0.0580 0,0186
0.0146
0.0110
0.0076
0.0041

0.096
0.071
0.046
0.O23
0.003

-0.028

-0.0462
-0.0384
-0.0290
-0.0209
-0.0138
-0,0055
0,0030

-0.0050
0.0030
0.0100
0.0188

(1
2.0

0,0008
-0.0025
-0.0060
-0.0094
:::;::

-0.649
-0.075
-0.100
-0.1.24
-0.147
-0.173
-OZ92
-0206

0.120
0.097
;.;:;

oh21
-0.003
-0.026
-0.044
-0.079

0.0285
0.0392
0.0485
0.0570
0.0655
0.0728
0.0791

0.0135
0.0253
0.0356
0.0447
0.0542
0.0627
0.0671

12.0
14.0
16.0
17.5

-10.0
- 8.o
- 6.0
- 4.0
- 2.0

2.0
4.0
6.0

-0.0203
‘0.0248
‘0.0295
-OB3L8

o.134
0.3.20
0.089
0.065
0.041
0.020

-0.003
-0.031
-0.062
-0.089
-0.114
-0137
-0.162
-0.186
-0.204

4’Mlc);;-

-0.0268
-0.0159

-0.0581
-0.0564
-0.0435
-0.0331
-0.0225
-0.0148
-0.0057
0.0042

0.016’7
0.0146
0.0108
0.0073

.

.
-0.0061
0.0023
0DI05

0.0039
0.0009

‘0.0025
-0.00570.0213

0.032.4
0.0422
Wg:

0.0651
0.0709
0.0736

041
0,02
0.03
0.04
0.05
0.06
0.06

71
81

::
40
02
40

-0.0094
-0.0129
-0.0164
-0.0204
-OD 249

1:$’
12.0
14.0
16.0
17.5

-oa.02
-0322
-0.144
-0.169
-o,194
-0.212

‘0.0290
-0,0327

0.0170
0.0136
0.0106
0.0077
0.0045
0.0013

-0.0023
-0.0057
-0.0091
-0.0131
:gll;;;

‘Ob 290

0.0254
0.0140
0.0106
0.0066
0.0035

0.135
0.113
0.090
0.064
0.040
0,019

-0.005
-0.035
-0.064
-0.092
-o.114
-0.138
-OJ61

-10.0
- 8.0
- 6.0
- 4.0
- 2.0

:.0
4.0
6.0
e.0

10.0
12.0
14.0

CI.124
0.09a
0.076

-0.0468
-0.0385
-0.0297
-0.0184
0.0074
0.0022
0.0111
0.0232
0.0332
0.0430

-0.06
-0.05
-0.04

00
28
33

0.050
0.O24

-0.002
-O.O26
-0.054
-0.080
-0204
-c).123
-0.146
- 0L68

0.128

0.0056
0.0025

-0.0009
-0.0044
-0.0L)78
-0.0110.
-0.0147

-0.03
-0.02
-0.01
-0.00
0.00
0.01
0.03

0.0492
0.0564
0.0629

-0.0183
-0.0232
-U.0301

0.0369
0.0454
0.0526

-10.0
- 8.o
- 6.0
- 4.0
- 2.0

1,1

-0.0490
-0.0401
-0.0293
-().0179
-0.0088
0.0022
0.0114
0.0228
0.0337
0.0434

0.02
0.01
0.0L1
0.00
0.00

-0.00
- U.oo

oL1.43
o.119
0.094
0.069
0.044
OA19

-0.006
-0.036
-0.064
-0090
-oa30
--:-;:

-0.0652
-0.0549
-0.0451
-0.0343
-0.0244
-0.0146
-;:::;

0:0193
0.0296
0.0367
0.0452
0.0538

0.10
:.:;

0:02
-0.00
- n.02
-0.05
-0.07
-0.1o
-o.12
-0.I.4
-017

0.0015
-0.0016
-0.0058
-0.0106
-0.0172
-0.0243
‘0.0308
-0.0368

- U.o1
-0.01
-0.01
-U.02
-0.03
-0.03

10.0
12.0
14.0

0.0514
0.0574
0.0650
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TABLE IV.- RUDDER EFFECTIVENESS DATA - Continued
(b) High Wing, ~ ~ 6.3°- Concluded

T
025 -10.0

- 8.0
- 60
- 4.0
- :.0

2.0
4.0
6.0
8.o

10.0
12.0
14.0
16.0

0.80

030

095

-10.0
- 8.0
- 6.0
- 4.0
- 2.0

0

::
6.o

1::
12.0
14.0
16.0
17.5

-I(IL3
- 8.o
- 6.0
- 4.0
- 2.0

0
2.0
4.0
6.o

1:2
12.0
14.0

I 12.0
14.0

~/SW =0.267 , lV\bW=0.443

8r =0° 8r=lo”

Cy Cn cl Cy Cn %

0244 -0.0438 0.0223 oa75 -0.0595 0.0255
(1.112 -0.0341 0.0179 0246 -0.0513 0.0212
0.086 -0.0243 0.0132 OL1l -0.0403 0.0159
0.046 -0.0134 0.0075 :.og+ -0.0308
0.022

0.0115
-0.0061 0.0032 -0.0219 0.0067

-0.006 0.03:: -0.0007 0:025 -0.0144
-0.031 -0.0054

0.0025
-0.003

-O.O58 0.01’74
-0.0067 -0.0018

-0.0092 -0.032
‘0.087

0D030
0.0270

-0.0066
-0.0138 -0.061

-0.118 0LJ376
0.0136 -0.0100

-0.0186 -0.091
-0244

0.0244
0.0469

-0.0160
- (.).02-30 -0126 0.0343

-0.173 0.0543
-0.0206

-().0273 -0252
-OJ99 0.0626

0.0430 ‘0.0250
-().0323

-oa27
-o.185 0.0520

0.0699
-0.0300

-V.0371
-0247

-0209 0.0606
0.0758

-0.0351
-1).0408 -0231 0.0665 -0.0386

0.152
oi21
0.092
0.059
0.027
0.004
0.032
0.063
0.096
0227
I-)L52
0.3.79
(-)209
0237
0258

0.161
0.128
0.098
0.062
0.O28
0.003
0.033
().066
0.099
0.128
oa57
f)L85
0213

-0.0463
-0.03
-0.02
-0.01
-0.00
0.00
OKI1

80

::
76
17
01

0.0200
0.0319
0.0430
0.0877
0.0555
0.0633
0_0689
0.0718

- 0J3
-0.0
-0.0
-0.0
-0.0
0.0
0.0

::
0.0

::
0.0

514
409
331
187
083
017
109
223
344
444
524
580
635

0.0210
0.0169
0.0127
0.0080
0.0034

-ODO09
-0:6050
-0.0099
-O J3146
-0.0192
-0.0235
-0.0264
-0.4)313
-(J.0359
-0.0399

0L75
0.148
0119
0.085
0_056
0.026

-0.004
-0.036
-0.071
-0204
-0132
-0.162
-0393
-0221
-0243

-00617
-0.0552
-0.0448
-0.0333
-0.0236
-0.0155
-0.0067
0.00
0.01
0.02
0J33
0.04
0.05
0.05
0.06

33

;:
52
40
21
85
24

0A63

I
-0.0525 0DZ92

I
0.192 -0.0715

C)LL32 -0.0419 0.0175 0.156 -0.0588
0.1oo -0.0305 0.0123 0.123
0.065

-0.0474
-O J3187 0.0071 0.091 -0.0358

0.034
0.001

-0.031
‘0.063
-0.094
-Cr.127
-OA58

0.0095
0.0009
0.0114
0.0224
0.0339
OB455
01)569

0.0026
-0.0U07
-0.0u48
-U.0U99
-0.0158
-0.0233
-0.0296

-0.0262
-0.0165
-0.0055
0.0071
0.0184
0.0312
0.0424

-o.190 I 0.0667
I
-0.0363 II -o.175 I

0.0517
-0.213 0.0677 -1).0455 -0201 0.0525

0.0241
0.0210
0.0164
0.0115
0.0070
00028

-0.0014
‘0.0061
-0.0110
-0.0158
-0.0198
‘0.0243
-0.0291
-0.0337
‘O D378

0.0255
0.0203
0.0159
OD 115
0.0073
0.0033

-0.0014
-0.0071
-0.0147
-0.0221
-0.0282
-0.0343
-0.0431

0.0337
o.02i2
0.0156
0.0109
0.0064
0.0031

-0.0008
-0.0062
-0.0120
-0.0201
-0.0267
-0.0358
‘0.0418

—.
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TABLE IV.- RUDDER EFFECTIVENESS DATA - Concltided
(C) I+lLd-wing,~ = 0°

Sv/SW=0.267 , lv/bW =0.599

M au $r =0° 8r =10°

Cy Cn ~ Cy Cn cl

025 - 4.0 -0.016 0.0007 -LJ.ouoz 0.033 -0.0191 0.0052
- 2.0 -0.003 0.0007

:::;;
-0.0164

0 0.0006 0 0.038
0.0048

-0.0184 0.0042
2.0 0.0010 -LJ.0001 0.026 -0.0179 0.0034
4.0 -0.025 0.0007 0.038
6.0 -0.022

-0.0173 0.002’7
0.0008 -0.0001 0.026 -0.0180

8.0
0.0018

-0.039 0.0006 -0.0001 0.009 -0.0103 0.0012
10.0 -0.016 0.0003 -U.0003 0.038 -0.0178 0.0003
12.0 0.003 0.0007 -().0()02 0.031
14,0 -0.009

-0.018Z -0,0002
0.0002 -0.0001 0.044

16.0 -0.006
-0.0104 -0.0006

0.0003 0.0001 0.047 -0.0184 -0.0013
I 8.0 - cm: 0.0010 0.0002 0.038
20.0

-0.0185 -0.0020
0.0022 0.0022 0.053 -0.0101 -0.0015

22.0 0.016 0.0015 0.0081 0.065 -0.0202 0.0047
24.0 0.031 0.0059 0.0141 0.079 -0.0208 0.0085

0.80 - 4.0 -0.001 0.0007 -lJ.0001 0.020 -0.0221 0.00?9
- 2.0 -0.001 0.0009 -0.0001 0.014 -0.0218 0.0069

0.0010 -0.0001 0.024 -0.0216
:s

0.0056
; 0.0011 -0.0(.)01

4.0
0.024 -0.0212 0.0045

-0.001 0.0008 -0.0003 0.026 -0.0208 0.0034
6.0 -0.001 0.0008 -0.0002 0.025

-0.002
-0.0208

0.0005
0.0026

0.0001 0.024 -0.0210 0.0021
1:: -0.002 0.0004 u 0.019 -0.0213 0.0012
12.0 0.003 0.0011 0.0001 0.020 -0.0218 0.0004
14.0 0.003 0.0007 0.0001 0.026
16.0

-0.0B26 -0.0005
0.003 0.0011 0.0004 0.027 -0.0231 -0.0012

18.0 0.005 0.0002 0.0010 0.029
20.0

-0.0241
0.014

-0.0020
-0.0027 0.0050 0.036 -0.0284 -0.0003

22.0 0.020 -3.0064 0,0058 0.039 -0.0263 0.0003
24.0 0.035 -0.0053 0.0062 0.057 -0.0299 0.0010

090 - 4.0 -0.003 0.0002 -0.0001 0.029 -0.0222 0.0079
- 2.0 -0.004 0.0002 0

-0.007
0.032

0 0.0002
-0,0220 0.0070

-0.0001 0.030 -0.0218 0.0059
2.0 -0.004 0.0004 -0.0001 0.029 -0.0212
4.0

0,0050
-0.003 0.0002 -0.0002 0.029 -0.0210

6.0
;;-O; ;

-0.001 0.0004 0.0002 0.028 -0.0211
-0,001 0.0004 0.0002 0.027

1:::
-0.0212 0.002’7

-0.002 -0.0001 -().ol)ol 0.026 -o.oa19 0.0014
1 a.o -0.001 -0.0001 ;:::; 0.026
14.0 -0.004

-0.0224 0.0009
-0.0003 0.030 -0.0226 -0.0002

26.0 O11o1 -0.0003 o’ 0.033 -0.0231 -0.0014

095 - 4.0 0.005 -0.0009 0.0003 0.029
- 2.0

-0.0226
0.006 -0.0007 0.0001

0.0080
0.037 -0.0218

0.00a
0.0066

-0.0008 -0.0002 0.037 -O J1221 0.0059
:.0 -0.002 -0.0005 -0.0001 0.035 -0~216 0.0049
4.0 0.005 -0.0004 -0.0002 0.036 -0.0215
6.0 0.004 0.0002

0.0040
-o.000a

0.004
0.035 -0.0213 0.0036

-r).0001 -0.0007 0.037 -0.0212 0.0019
i :: 0%006 -0.0006 -0,0003 0.031 -0.0169 0.0016

●

.

.
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F@me l.- The sign cormerrtlm used h presentalxlon of the data. AM. force and mm.ent

angles, and control-surface deflections shown are positive.

coefficients,
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Additional geometric data
are given in tables I and ~ Removable section

. 8
e:— -4–— -

Ig-—- — —. -—8\ 17v‘w= 18.48
.53.[

“*3

E/4 of vertical tail
Moment center,

0.375 Ew
< Iv -

*

+
~2.08 Zv

—~~ -- / /.—.
+

— —,—
T

— 8

51.25 ) 6.50 +

72.oo~
Dimensions in inches unless otherwise specified

Figure 2.- Geometry of the model,
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Figure 3.- Model mounted’h the

A-19365

wind ttumel.
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(c) M = 0.90

Figure ~.- Corrt.inued.
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Figure ~. - Concltied.
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(a) M = O,-

Figure 7.- The effect or wing height on the lateral and directional stability charactetistfcBof
the completemodel; zv~= 0.599, SV/~ = 0.267.
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F@re 7.- Continued.
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Figure 7,- Concluded.
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Figure 8.- Continued.
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